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In this round stock finishing machine which works at 60 to 


180 lineal feet per minute, dirt-worn bearings and dripping oil 


cannot be tolerated. Higher production and better work demand 
the cleanliness and protected performance of self-sealed bearings. 
At 23 points in the “Nash-53” Automatic Sander, New Departure 
Sealed ball bearings keep dust and wear out—keep lubricant 
in—make daily oiling a thing of the past. Throughout industry 
PIONEER OF New Departure Sealed ball bearings mark the modern machine. 
SELF-SEALED 
BEARINGS 


New Departure, Division General Motors Corporation, Bristol, Connecticut. 


NEW DEPARTURE 


ss THE FORGED STEEL BEARING 
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HERE ARE SPRINGS... 


Can 


DEPEND 


TO 


S ATISFACTORY performance 
and proper life of your product after 
it reaches the hands of your con- 
sumers, are often dependent upon the 
quality of the springs you use. 
Springs can do much to build up the 
good reputation of your products .. . 
with resulting effects on sales. 

Springs are too vital a part of any 
equipment in which they are used, for 
any chances to be taken as to their 
quality. You can depend upon the 
uniformly high quality of American 
Quality Springs . . . 
upon them to perform the task for 
which they are intended. 

We make all kinds and sizes of 


you can depend 


springs. Whatever your spring prob- 


Pas 


lem may be, our engineers will gladly 
recommend springs best suited to 
your needs. The limitations of design 
of American Quality Springs are as 





Hexible as the springs themselves. 


Compression, extension, torsion, and 
special . . . all types can be made as 


you want them and need them. 


USS AMERICAN QUALITY SPRINGS 


AMERICAN 


208 South La Salle Street, Chicago 


Columbia Steel Company, San Francisco, /acific Coast Distributors 


STEEL & WIRE 


COMPANY 


Empire State Building, New York 


United States Steel Products Company, New York, Export Distributors 
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NGINEERS, generally speaking, are not a 
E very mirthful lot. And of all engineers, those 

engaged in design of machinery are particu- 
larly solemn and reserved. Whether their innate 
character is responsible or they simply take them- 
selves too seriously, is open to question, but we do 
feel that the occasional introduction of levity in the 
profession is desirable. For this reason we wel- 
come the remarks of Arthur L. Townsend of the 
Massachusetts Institute of Technology who is en- 
deavoring to find the funny side of machine design. 
In a recent issue of the bulletin of Machine Design 
Clearing House he relates a number of humorous 
anecdotes regarding machine design with the sug- 
gestion that a Division of Levity be introduced in 
design meetings. As a step in this direction, mem- 
bers attending the annual machine design dinner 
at the University of Wisconsin this year were en- 
tertained with a recital of funny situations or events 
occuring in machine design or applied mechanics 
classes. The annual affair with this innovation was 
exceptionally well received. 


° ° ° 


Like the man who built a boat in his cellar too 
bulky to get through the door, engine builders are 
now specifying connecting rod bearings so large 
that if constructed in the conventional manner, the 
unit could not be withdrawn through the cylinder 
bore. Engineers, however, use more foresight than 
the boat builder. They have designed a connecting 
rod for use on diesel engines on which each side of 
the rod, where the bolt holes for the bearing cap or- 
dinarily is located, is milled flat and provided with 
a groove into which one side of the bolt head fits. 
The bolts pass along the side of the connecting rod 
and through holes in the bearing cap, which saves 
at least % inch on each side of the rod. A trans- 
verse bolt and nut holds the two cap bolts from slip- 
ping out of the niches or grooves on the sides of the 
rod. 


Cleveland is becoming a center of still greater en- 


gineering prominence. Last month nine local men 





were honored as this year’s heads of national engi- 
neering societies. Among them were James H. Her- 
ron, president of the American Society of Mechan- 
ical Engineers; A. M. McCutcheon, president of the 
American Institute of Electrical Engineers; Rollen 
Craten Allen, president of the American Institute 
of mining and Metallurgical Engineers, and Alfred 
E. Gibson, president of the American Welding So- 
ciety. Recently elected head of the Cleveland En- 
gineering Society, which honored these men, is Fred 
L. Plummer, professor at Case School of Applied 
Science. 


Internal combustion engines reach wider ex- 
tremes every day. We thought that a limit had al- 
most been attained when engines for outboard mo- 
torboats were developed so small that one could be 
held while running. Now we find that tiny 
engines which can be placed in the palm of the hand 
are practical. Designed for model aircraft, these 
minute engines turn over at 1000 to 2500 RPM and 
are rated at 1/6 to 1/5 horsepower. The single 
cylinder of the one we saw is %4-inch in diameter 
with a stroke of about %-inch. Most of those be- 
ing used here are made in Japan. Probably the next 


- development will be gasoline engine to generate cur- 


rent for a flashlight! 


Strangely enough automotive engineers depend 
more upon experiment and much less upon analysis 
and calculation in solving design problems than do 
engineers in other industries, states C. J. Freund, of 
the University of Detroit, in a paper recently given 
before the A. S. M. E. In fact it is found, he says, 
that college trained men constitute only 58 per cent 
of the automotive engineering personnel as com- 
pared with 85 per cent of engineers in other fields. 
“Chief engineers of automobile concerns usually 
have no formal program for training college gradu- 
ates, but the majority of executives insist that the 
college man work in the plant before coming into 
the engineering department.” 
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Controlled Spring 


By J. A. Dubray 


Manager, Technical Division, Bell & Howell Co. 


ful functioning of an automatic spring-motor 
driven motion picture camera, is control of 
spring power to maintain uniform operating speed 
from start to finish of every “take.” To make this 
clear, let us first consider briefly what the camera must 
do and the relation of its work to projection of films. 
The impression of motion as given by projection of 
motion picture film on a screen is the result of rapid 
Superposition of a great number of “picture frames.” 
These are secured through a camera in which the 
images formed by a photographic lens are made to ex- 
Pose a ribbon of film moved intermittently at the 


QO NE of the most essential factors in the success- 
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camera frame aperture. The number of pictures ex- 
posed in succession each second is 16 for standard 
silent pictures and 24 for standard sound reproduction, 
the projection apparatus being designed to operate at 
either speed. 

A camera constructed so that it can be operated 
at speeds other than the standard will allow a distor- 
tion of motion during projection. In other words, 
action can be made to appear either faster or slower 
than normal. The slower operating speed of the cam- 
era, which results in a greater speed of motion in 
projection, is used in practice to secure comical effects 
or to increase the exposure time on the film. This last 


27 








is sometimes necessary under conditions of light so 
poor that other means, such as the use of lenses of 
great aperture, are not sufficient to produce adequate 
exposure. 

The faster operating speeds of the camera, which 
result in a slower speed of motion during projection, 
are used in practice whenever it is desired to analyze 
motion. This method of motion analysis is largely 
used in the field of sports and athletics. It also has 
proved particularly useful for the analysis of industrial 
operations, which may be either the functional opera- 
tion of machinery and its component parts, or the mo- 
tions of the operators themselves. 

It is quite evident that in any and all cases the suc- 
cessful projection of pictures depends largely on the 
uniformity of the operating speed of the camera. This 
is true particularly when motion pictures are used for 
motion-timing studies. Engineers of Bell & Howell 
Co., recognizing this requisite, developed means of 
speed control for the “Filmo’’ Model 70-D 16-milli- 
meter camera which show unusual ingenuity of con- 
ception and perfection of performance. 


Problems in Motor Design 


Power to operate the camera is generated by a 
spring motor. This must be designed to do the work 
that it is called on to perform with minimum friction 
and breakage possibilities combined with minimum 
weight and maximum efficiency. At the time when the 
spring is wound, there is stored up in it a certain 
amount of energy. This energy is released when the 
spring is permitted to unwind itself. 

It is obvious that the expenditure of energy stored 
by the spring must be kept under rigid control. Two 
major problems were faced in effecting this. The first 
was to prevent the spring from operating beyond the 
point at which its torque becomes inadequate to im- 
part sufficiently rapid motion to the camera mechan- 
ism. The second was to make the spring expend its 
stored energy uniformly throughout its effective work- 








ing range. The solution of the first problem was 
reached by never allowing the spring to expend all of 
its energy. This was accomplished by an ingenious 
device which automatically stops the unwinding of 
the spring before its torque becomes inadequate to 
operate the camera at the required speed. 


Limiting and Governing Action 


In the center of Fig. 2 can be seen a train of two 
gears. The upper one of these is fastened to the hub of 
the spring, the other is free to rotate when driven by 
the first. The numbers of teeth of these gears are un- 
equal and are in such ratio that the shallow space pro- 
vided between two teeth of the driver enmeshes with 
the two long teeth of the idler gear only after that 
number of revolutions which correspond to the prede- 
termined effective unwinding of the spring. At the in- 
stant that the long teeth of the idler gear engage with 
this shallow space on the driver, the two gears lock 
each other, thus preventing any further unwinding of 
the spring. 


The problem of maintaining a uniform unwinding 
of the spring for the duration of the film run was 
solved by adopting a high speed governor shown in 
working position at the left side of Fig. 2 and dia- 
grammatically in Fig. 1. This device consists of a 
shaft of hardened and highly polished steel at one end 
of which a worm is cut to mesh perfectly with the 





Fig. 2—Above—Gear train at center prevents 
unwinding of spring beyond the point of efficiency 


Fig. 1—Left—Design and action of the governor 
mechanism which keeps the speed of motor 
uniform throughout full operating period 
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teeth of a drive gear. A spring cut in the shape of a 
cross, With its four arms bent upward so that each 
functions as a separate spring, is securely fastened 
to the shaft. Four weights are solidly anchored at the 
free ends of the spring arms and this assembly is 
mounted on adjustable hardened steel bearings with 
double ball thrust. 


How Governor Is Set 


An outer housing free to slide along the spring is 
provided and a spring flexure control washer is mount- 
ed at the lower end of the housing but is left free tc 
rotate with the worm shaft. Sliding of the outer 
housing is controlled by a graduated knob on the out- 
side of the camera where it is readily accessible to the 
operator. The position of the governor housing, and 
therefore that of the flexure control washer, deter- 
mines effective operating length of the governor. 

When the worm shaft is caused to rotate by the 
energy released by the spring motor, centrifugal force 
throws the governor weights outward, thereby flexing 
the spring arms to which they are attached until the 
weights contact the inner wall of the housing. At this 
point the flexure of the springs is arrested and is main- 
tained constant as long as the worm shaft is allowed 
to rotate, which at the most will be as long as the 
spring motor is allowed to expend its energy. 


Springs vs. Centrifugal Force 


The greater the operating length of the governor 
springs, the greater will be their ability to flex and 
therefore the lesser will be the effort necessary to 
bring their weight into contact with the inner wall of 
the governor housing. Vice versa, if the operating 
length of the governor springs is reduced, the effort 
necessary to flex them is increased. 


Since the resistance offered by the springs to the in- 
fluence exerted by centrifugal force upon the governor 
weights is overcome by the speed of rotation of the 
worm shaft, it is evident that the greater this resist- 
ance, i. e., the shorter the operative length of the 
springs, the higher will be the rotational speed of the 
shaft. It is also evident that the greater the speed of 
rotation of the worm shaft, the greater will be the 
centrifugal force acting on the governor weight and 
the more rapid will be the settling of the shaft at the 
desired speed. 

In Fig. 2 there are illustrated three positions of the 
spring flexure control washer for three of the speeds 
of the Filmo camera, which range from 8 to 64 picture 
frames per second. It is worthy to note that the 
Shaft of this governor rotates at a speed of 4000 revo- 
lutions per minute for a camera speed of 8 picture 
frames per second and at a speed of not less than 32,- 
000 revolutions per minute for a camera speed of 64 
Picture frames per second. These extremely high 
velocities insure instantaneous action of the governor, 
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Fig. 3—Graphs showing actual test results of governor 
regulation both in frames run and percentages 


with the result that the camera is made to operate at 
its full selected speed from the very first picture frame 
of each scene. 

The curves in the graph, Fig. 3, show the governor 
regulations in both frames run and percentages, and 
prove the remarkable operating characteristics of this 
governor. Actually there is a variation of speed of only 
2% per cent over the full 25 feet of film run, which 
represents the capacity of the spring motor. These 
elements controlling the operating speed, together with 
other no less ingenious components, make this motion 
picture camera an instrument eminently suitable for 
serious industrial and scientific research as well as for 
the use by advanced amateurs who take up the mak- 
ing of motion pictures in a really thoughtful manner 
and who want an instrument which not only will per- 
form unusually well under normal conditions but 
which also will effectively meet unusual conditions. 


Results of Creative Engineering 


A glance at the illustration which has been incorpo- 
rated into the heading of this article will give an idea 
of some of the other things which creative engineer- 
ing has accomplished toward making this camera not 
only an instrument of precision but also one of quick 
action, compactness and good looks. For instance, the 
turret idea—long in successful use on battleships and 
production lathes—has been adapted to the quick and 
accurate swinging into position of lenses of several dif- 
ferent focal lengths. 

Another point of particular interest to designers 
generally is the high degree of evolution which this 
camera represents beyond the bulky, boxlike forms 
of early designs. It serves as an effective example of 
what is made possible by designing for mechanical 
compactness, and use of such developments as die 
castings and modern finishes—all these things under 
the influence of modern industrial styling. 
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" SE of V-belts for driving important units of 

U its mechanism is an interesting feature of the 

all-crop harvester built by Allis-Chalmers Mfg. 

Co. The combination cut appearing herewith as Fig. 

1 shows at the top a general view oi the front and 

driving side of this machine while below is an en- 
largement of the system of V-belts. 

The fan, screw conveyor and shaker are all driven 
by one belt. While these views do not show it, one 
of the belts is operated successfully in crossed or 
twisted position to give reverse driving, giving a very 
simple solution to that problem. 

Being designed to handle a wide variety of crops 
ranging from bird seed to beans, means for adjust- 
ment must be provided in this harvester. In the case 
of speed adjustment to the units, this is taken care 
of by the use of adjustable sheaves. These are made 
with two saucer-shaped disks between which are 





Fig. 1—Harvester for crops ranging from bird seed to 


beans uses V-helts to drive its auxiliaries 
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rings or shims which can be added or removed to give 
the required spacing. 

When these shims are removed the disks can be 
drawn closer together by their connecting bolts, thus 
running the belt on a larger diameter. One of these 
adjustable sheaves can be seen at the left center of 
the cut, partially hidden by the hopper casing. 


Rubber Fingers Grade Potatoes 


UBBER rolls and spools play an important part 

in the motor-driven machine shown in Fig. 2, 
which has been developed by the John Bean Mfg. 
Co. for the accurate grading and cleaning of potatoes. 
Although it handles from 150 to 200 bushels per 
hour, segregating four different sizes, cutting and 
bruising is said to be entirely avo:ded. 

In this machine, the unit at the left 
elevating conveyor which feeds the mixed potatoes 
into the central unit which is the most important 
one. This central unit has in the bottom of its trough 
a train consisting of: First, a pair of rubber rollers 
covered with short pliable fingers; second, three sets 
of rubber spools, also having pliable fingers; third, 
another roll; and fourth, three more sets of rubber 
spools. 

A typical setting is, elimination of potatoes under 
1-inch by the first set of rolls, which clean and feed 
forward the larger ones; separation of those under 
1% inches by the first set of spools; feeding and 
further cleaning action by the intermediate roll; and 
separation of those under 1% by the final set of 
spools. Potatoes over 1%-inch then are discharged 
on to a third unit which is equipped with rubber 
feeding and cleaning rolls, which in turn deliver them 
to the turret-type bagging attachment at the right- 
hand end of the machine. Potatoes eliminated in the 
central unit drop down into chutes, all except the 
first of which have holders for burlap bags. 

One of these sets of rubber spools is visible at the 
right-hand end of the central unit, and a_ rubber 
roller—identical to those used in the central unit— 
can be seen at the end of the third unit, just behind 
the bagging attachment. The spools revolve from 50 


is a roller 
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to 65 times per minute, presenting every potato to 
the round sizing openings many times and in every 
possible position. 


Tool Is Tailored to Workmen 


describe man as a tool-using animal. Designers, 
on the other hand, sometimes forget this—otherwise 
they would be more careful to tailor tools to fit men. 
It is an interesting fact that some of the most per- 
fectly tailored tools are those which have attained their 
present form through evolution over a long period of 
time. Consider for instance the scythe, the axe, the 
handsaw, and—beyond the purely utilitarian—the gun 
stock, the violin and even the golf club. 


| pomens Thomas Carlyle, technical writers often 


Tools can be classified in two main groups; those 
to which the work is brought (a machine tool for in- 
stance) and those which are brought to the work 
(such as a portable drill or grinder). On the border 
line between these two lies a minor group having 
some characteristics of both groups. Of this a good 
example is the hydraulic spot welding gun shown in 
Fig. 3. 

This tool, developed by the Progressive Welder Co., 
has been tailored to fit the operator as far as the 
lightweight working part or “gun” is concerned. 
Heavy parts are slung overhead to give the operator 
a wide range of free action. The unit is shown op- 
erating in an automobile body production line, the 
swivel-type overhead mounting giving working radius 
of 12 feet to the hand-guided ‘“gun”’. The device 
mounted on the right-hand side of the transformer is 
a hydraulic booster by means of which a range of 
pressure from 0 to 3000 pounds is attained. Cables, 
as well as the transformer, are watercooled. 

Squeezing action between the points is varied by 
fingertip control to suit the work and a simple hand- 
operated switch varies the output current to suit the 
welding conditions. After pressure and current are 
properly adjusted, all that is required to make a weld 


Fig. 2 — Potatoes are 
cleaned and graded in this 
machine by _ revolving 
rubber fingers which 
handle rapidly without 
bruising, giving positive 
separation of sizes 
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Fig. 3—Welder is designed to fit operator and all 
heavy parts are separately suspended 


is to set the points in position and then press the op- 
erating button, duration of current flow being con- 
trolled by an automatic timing device. 


Brushes Traverse Commutator 


ESIGNED for reliability and long electromechani- 

cal life, a new controller for electric industrial 
trucks developed by the Automatic Transportation 
Co. has several interesting design features. 

As is apparent in Fig. 4, the mechanism has been 
condensed into a relatively small amount of space, 
but without crowding it or weakening it, or resorting 
to dangerously small clearances. To insure against 
slipping, serrated connections between shafts and arms 
are employed. One instance is at the hub of the speed 
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Fig. 4—Controller for electric industrial trucks operates 
by rotating the brushes around the commutator 


control lever. This connection is visible at the right 
side of the case. 

Instead of using a stationary finger and rolling the 
commutator, the commutator of this control is sta- 
tionary and the brushes rotate around it. These 
brushes are of heavy motor type and the commutator 
is made up of wide copper segments molded into an 
insulating base. The controller gives four speeds for- 
ward and four reverse. In the illustration the revers- 
ing switch assembly can be seen at the right of the 
commutator. 


Smoke is Self-Accusing 


MOKE control is a matter primarily of careful 
firing, but unless firemen are kept constantly in- 
formed of the condition of affairs inside the smoke- 
stack they cannot be certain as to how good a job they 
are doing. Not even visual observation of the top of 


: ] Light Collector 
Re | by 


—) 


5 Volt 


60Cycle AC 


Alarm or 


| Signal Light 





Fig. 5—Interruption of a ray of light through the stack 
warns firemen of discharge of excessive smoke 





the stack will tell the story at all times, especially at 
night. 

The photoelectric cell presents a solution to this 
problem, in the simple manner depicted diagrammat- 
ically in Fig. 5. This shows the application of the 
photronic smoke alarm developed by the Weston Elec- 
trical Instrument Corp. A beam of light is projected 
through the stack so that normally it falls on a photo- 
electric cell in the light collector unit mounted at the 
opposite side of the stack. This cell passes electricity 


" 





Fig. 6—This typewriter writes musical scores, even com- 
plicated symphonies, from normal four-bank keyboard 


in proportion to the amount of light falling upon it. 

In the event that undue flow of smoke occurs, pass- 
age of light is hindered or even entirely cut off. There- 
upon the cell—through a relay—causes a gong or sig- 
nal light to go into action in the boiler room. When 
this happens the firemen immediately check up on 
their combustion instruments and readjust drafts and 
fuel supply to eliminate the excessive generation of 
smoke. 


Musical Typewriter Helps Composers 


FOUR-bank typewriter for the rapid, legible writ- 

ing of musical scores has been developed in Ger- 
many by Nototyp Rundstatler G.M.B.H. This machine, 
shown in Fig. 6, is neatly styled and designed for 
volume production. 

With a normal (forty-seven key) keyboard and 
simple shift, the machine writes all note values from 
whole notes to sixty-fourth notes and chords, also 
key signatures, volume indicators and time indicators. 
It will produce two sizes of scores, a large size con- 
venient for reading by students which commonly is 
used for simple folk music, and a small size suitable 
for complicated symphonic works which demand max- 
imum lines per page. 
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Fig. 1—Electric heat is used 
in this automatic milk bottle 
hooding machine for sealing 
together the thermo-plastic 
tape which retains the cello- 
phane hoods 
Machi Heating Probl 
Can Be Solved Electricall 
1- 
“d 
. By Guy Hubbard 
S- 
y= . . . . 
a PPLICATION of heat is essential at some particular point in a great 
[ \ many manufacturing processes. In the past numerous production Fig. 2—Method of mounting 
n ; ‘ : the cartridge heating unit in 
cycles which otherwise were successfully mechanized even to the : 
d , ; ; fi the tape applicator of the 
f extent of being automatic, left the operation involving the use of heat bottle hooding machine. 
to be a secondary one. Not only might the heat application be secondary, Only one lead is used, return 
but in not a few cases it was carried out in a primitive way by hand. To- being through the frame 
2 day can machines for instance are not only marvels 
of speed but also of complete automaticity. In 
" the earlier days of their development, however, 
7" some of the most ingenious ones demanded the 
>, F more or less constant attention of a tinsmith armed 
r with an old fashioned soldering copper to make up 


for the shortcomings of their mechanical soldering 

d apparatus. Comparable situations existed in the 

n early days of bread wrapping and other packaging 

Oo machines, shoe machinery, etc., which involved the 
:, use of paraffin and other waxes. 

i Many of the early difficulties were due to the 

s fact that means for attaining a high degree of 

clean, flameless “spot heat’? were not available. To- 

- day this requirement in almost every case has been 

taken care of by various forms of electric heating 
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units. These have been developed by a number of 
manufacturers to the point where they are not only 
compact, reasonable in price and easy to apply, but 
also are dependable and long lived. The range of 
types, sizes, shapes and capacities is so large that 
with the help of the engineers of the companies 
manufacturing the units the machine designer in 
most cases can find standard models and standard 
control equipment to fit his particular needs. In any 
event the electrical manufacturers can make up units 
which will do the work, even though it is of un- 
usual character. 


Beware of Bending 


At this point let us inject a word of caution re- 
garding any attempts on the part of a machine 
builder to alter standard units. It is, for instance, 
a great temptation to bend or twist metal covered 
plate and strip heaters to fit—let us say—a curved 
chute. Nine times out of ten such treatment will 
fracture the insulation and if it does not immediately 
ruin the heater it will lead to its early breakdown 
in service. Close contact between the heater and 
the surface to be heated is essential but when a 
curved surface is involved, have the electrical man- 
ufacturer make up a properly curved unit for you. 
Don’t try to “roll your own”! 

Another thing to think about in applying elec- 
trical heat to machinery is how to keep the heat 
from wandering away from the spot or area where 
it is wanted. Heat travels rapidly and surprisingly 
far through continuous metal —especially if it be 
copper, brass or aluminum. It can do a lot of dam- 
age if it gets to bearings in the machine or to 
parts of the product that should not be heated. The 
designer therefore should give careful attention to 
the localization of the heat by airgaps, insulation, 
ventilation, water cooling, etc. Inserts of heat re- 
sisting plastics often can be used to cut off the 
unwanted flow of heat, along the line of the heat 
insulated coffee pot handle. 

The variety of heating units is so wide and the 
manner in which they can be applied in machinery 
is so varied, that it is impossible to cover the sub- 
ject comprehensively in an article of this length. 
Under these circumstances the logical thing to do 
is to inspire designers to give attention to the pos- 
sibilities of electric heat by telling briefly of the 
successful achievements of fellow designers who al- 
ready have delved into this field. 

First let us us consider the milk bottle hooding 
machine illustrated by Fig. 1 at the heading of this 
article. Of this recent development by the Package 
Machinery Co., E. Lovell Smith, chief engineer, gives 
the following details: “This fully automatic ma- 
chine cuts off a square piece of cellophane, through 
which the top of the bottle is thrust upward into a 
rotating head. On this head are mounted devices 
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for feeding and cutting the sealing tape which is 
coated on one side with a thermoplastic adhesive. 

“Also incorporated in this head are fingers for 
pressing this tape against the neck of the bottle and 
a heater mounted on a hinged arm. This is spring- 
pressed against the revolving bottle neck and seals 
the binding tape both to the cellophane hood and 
to itself—there being a lapover in the tape of about 
1 inch. We had to get a 150 watt cartridge heater 
into this hinged arm, the arm itself being mounted 
on a rotating head. 

“The diagram, Fig. 2, gives some idea as to how 
the heating element has been applied. Because of 
space limitations and to save complications in the 
wiring, note that we use only one lead to the heater, 
The other terminal of the cartridge is grounded and 
the machine itself is used for a return. The 150 watt 


Fig. 3—Twelve embedded strip units heat the plate on 
the lower platen of this 800-ton matrix press 


input is quite large for so small a heating unit. 
Therefore to prevent overheating when the machine 
is stopped we have provided a separate segment in 
the heating current collector ring at the place where 


the machine stops. When the brush rests on this 
segment an extra resistance is cut in which cuts 
down the input to a point where radiation and con- 
duction prevent undue temperature rise. Incidentally, 
the collector ring is stationary and the brush revolves 
around it as the machine operates. 

“The machine is equipped with a variable speed 
drive which enables the operator to adjust the speed 
of the hooding operation to handle from approxi- 
mately fifteen to forty bottles per minute.” 

In operations where a combination of both pres- 
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sure and heat must be employed to form and at the 
same time to set plastic materials electric heating 
elements often can be used to advantage. A case 
in point is the 800 ton matrix press built by the 
Ostrander Seymour Co., of which a rear view is shown 
herewith as Fig. 3. The lower platen of this press car- 
ries a ground pressure plate in which are embedded 
twelve Westinghouse metal clad strip heaters. This 
arrangement gives efficient heat transfer together 
with effective protection of the heater units. 


Fig. 4—Recommended systems of installing and wiring 
standard cartridge heating units. Drawing at the top 
shows how provision should be made in the mounting 
for possible removal of the unit. Diagram at center is 
of a simple three-heat connection for a two-unit in- 
stallation. Bottom diagram depicts the application of 
automatic control through use of thermostat 
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Another somewhat similar case which involves roll- 
ers instead of platens is a high speed embossing ma- 
chine for making fillers for egg crates. In this ma- 
chine moistened paper board is passed through a 
set of four rolls which form cups in the paper to 
fit the ends of the eggs and also dry out the moisture 
so that the formed cups will retain their shape. This 
requires that a temperature of 400 degrees Fahr. be 
maintained by each of the rolls. 

With the co-operation of engineers of the Edwin 
L. Weigand Co. this result was attained by placing 
in the interior of each roll a longitudinally slotted 
metal core, into the slots of which were fitted Chromo- 
lox strip heaters of curved cross-section to comform 
to the bore of the outer shell. These rolls are what 
might be called “awkward” size, in that they are 
too large for practical heating by cartridge units, 
yet not large enough to permit the usual method of 
clamping strip heaters directly against the inside 
of the roll. Hence this rather unusual solution of 
the problem. 

Cartridge heaters can be designed to operate at 
sheath temperatures ranging from 750 to 1200 de- 
grees Fahr. and the best results are as a rule ob- 
tained when the clearance between the heater sheath 
and the part into which they are set does not ex- 
ceed 0.010-inch. When mounted in a die, even dis- 
tribution of heat can be obtained by using high voltage 
heaters at the outside edges and smaller heaters in 
the center. 


Suggestions on Installation 


The General Electric Co. has made some pertinent 
suggestions as to the simple and effective installa- 
tion of cartridge units. These suggestions are illus- 
trated in diagrammatic form by means of the three 
drawings reproduced herewith in Fig. 4. It is pointed 
out that it is necessary only to provide a hole in the 
part to be heated, of a diameter equal to the listed 
diameter of the cartridge unit to be inserted—which 
is slightly under size. 

As indicated by the top view in the set of draw- 
ings, it is advisable wherever possible to extend a 
small diameter continuation of the hole entirely 
through the part so that the unit readily can be driven 
out should necessity for its removal ever arise. Even 
though it may be a light push fit when originally 
inserted, a cartridge unit will expand in use until 
it becomes an extremely tight fit in its hole. While 
this characteristic is highly advantageous from the 
standpoint of efficient thermal conductivity, it does 
make the unit difficult to remove unless means for 
driving it out is provided in the design of the mount- 
ing. 

The middle view shows a simple method of mak- 
ing a three-heat connection on a two-unit installa- 
tion. The bottom view depicts an effective applica- 
tion of automatic temperature control. 
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Gear Design 


By J. O. Almen 


Head, Dynamics Department, General Motors Corp. 


CCURATE means of determining tooth stress is 
more important to the automobile gear designer 
than to the designer of industrial gears. Con- 

sideration of cost, weight and space demand that auto- 

mobile gears be reduced to the smallest possible size 
consistent with. satisfactory service. 

It is impossible to compute by rigorous mathematics 
the actual bending stresses in gear teeth because of 
the many indeterminate variables that are involved. 
The usual gear formulas assume that the gears are 
accurately cut and mounted and that the gear mate- 
rial and the supporting structure is inflexible. Not 


T is not enough in gear design to figure 

on a conventional factor of safety, to use 
the best material, and cut the gear accurately. 
Conditions under which the gear will operate 
must be studied and the subsequent design 
based on this study. The accompanying 
article includes two papers given at the 
annual meeting of the American Gear Manu- 
facturers’ Association which bring out operat- 

ing factors to be considered 


Operating Factors Influence 
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Eq val Spiral Curvature 








Unequal Spiral Curvature 






Fig. 1—Sketches show drastic load concentration if 
perfect contact is attempted, contrasted with method 
used in practice to avoid concentration 


only are these assumptions not realized in practice, but 
other factors are invariably present that localize 
stresses in an unpredictable manner. 

Automobile gear service differs from _ industrial 
service in that the total time of operation at maximum 
load is relatively short. It is, therefore, not necessary 
that automobile gears be designed to run at maximum 
load to the fatigue endurance limit. As in rear axle 
gears, the minimum life for the pair of gears used in 
low speed need not exceed 100,000 cycles at maximum 
engine torque to be free from breakage trouble during 
the entire life of the car. Gears that are used in second 
gear require somewhat greater life, approximately 
300,000 cycles, since the accumulated operation in sec- 
ond gear at maximum load during the lifetime of the 
car is greater than for low gear ratio. Two other 
gears are in use during the accumulated time of low 
gear operation as well as the accumulated time in 


TABLE I 


Service Factors for Helical and Herringbone Speed Reducers 


























a . Electric Motor Multi - Cylinder Single Cylinder 
aracter or Oil, Gas, or Steam Oil, Gas, or Steam 
of Load on Turbine Engine Engine a 
Driven Intermittent | 8 - 10 24 Intermittent | 8 - 10 24 Intermittent | 8 = 10 24 
Machi 3 Hours Hours Hours 3 Hours Hours Hours 3 Hours Hours Hours 
onene Per Day Per Day | Per Day Per Day Per Day | Per Day Per Day Per Day | Per Day 
Uniform 8 1.0 1.25 1.0 1.25 1.5 1.25 1.5 1.75 
Moderate 0 
Shock 1.0 1.25 1.5 1.25 1.5 1.75 1.5 1.75 26 
— 
Heavy 1.5 1.75 2.0 1.75 2.0 sene 2.0 2.25 2-5 
Shock 
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TABLE II 


TYPICAL SPEED REDUCER APPLICATIONS GROUPED TO INDICATE NORMAL CHARACTER OF 





UNIFORM LOAD: - 

















MODERATE SHOCK LOAD: - 











HEAVY SHOCK LOAD: - 
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lize 
up and the fancied perfection is impossible except 
rial under single load conditions. A clearer conception of 
1um the deformations that occur can be had by imagining 
ary all parts of the transmission to be made of rubber. 
lum With such a transmission before him, the designer 
ixle would have a much better appreciation of his problem. 
1 in The more uniform durability of spiral bevel gears 
um is not accidental but is inherent in the design of the 
‘Ing gears. In spiral bevel gears the impossibility of attain- 
ond ing ideal contacts is recognized and the teeth are de- 
tely liberately cut to mismate in order to avoid the greater 
sec- = ‘ ; , 
pe Fig. 2—Helixzangle errors produce concentrated load in contact error that would result if the ideal contact 
° teeth, left. Two methods of avoiding stress on weak end were attempted. Fig. 1 shows four exaggerated 
her of tooth are shown at right sketches of mating teeth of a spiral bevel pair. Sketch 
low G illustrates an ideal mating, the teeth resembling the 
oe second gear and, therefore, the minimum life for this type of contact sought for in spur and helical gears. 
pair should be the sum of the other two sets or 400,000 Sketch H illustrates the contact conditions as they 
cycles. It should be understood that the above limits would be under increased load. The deflections of the 
are minimum values and that as a safety factor the pinion shaft and supporting bearings are such as to 
average durability should be at least twice as great concentrate the load at the large end of the teeth, the 
since a variation in life of 200 per cent to 300 per cent result being highly concentrated stress and early fail- 
in presumably identical gears may be expected. ure. Sketch J illustrates the contact in spiral bevel 
— The large difference in life of helical transmission gears as actually cut. The radius of curvature of the 
, gears is the result of small variations in the contacts pinion tooth is greater than the radius of curvature of 
ny between mating teeth. Ideal contact conditions in the gear tooth by an amount sufficient to permit the 
— which the load is distributed over the face of the teeth deflections illustrated in K without the severe concen- 
as is promised by the layout and hoped for by the de- tration of load at the large ends of the teeth as illus- 
= Signer is approached only by rare accident. If it is trated in H. This rocking chair principle not only in- 
assumed that the teeth can be made to mate perfectly, creases the resistance to fatigue by reducing stress 
e as may be approached by careful lapping, the perfec- concentrations but also is necessary to avoid gear 
tion is destroyed as soon as the load is changed. When noise. 3 
4 load is applied to the gears the teeth are deformed, In contrast to spiral bevel-gear practice, — mes 
i in the manner illustrate 
the shafts bend, the case deflects, clearances are taken helical gears are cut to mate in the 
7 
3 37 
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in G and in consequence actually mate as illustrated 
in H due not only to deflections but also to unavoid- 
able errors in helix angle as a result of warpage, man- 
ufacturing tolerances, and other factors. 

Throughout the fatigue tests of helical transmis- 
sion gears, it has been observed that in a pair of iden- 
tical mating gears the gear that will break depends 
upon which ends of the teeth are most heavily loaded. 
This is as would be expected from the shape of the 
teeth as shown in Fig. 2 in which L and M illustrate 
identical pairs of gears except for the direction of 
helix angle error. Assuming in each case that the 
upper gear drives in a clockwise direction, the helix 
angle error in L is such as to concentrate the load on 
the left-hand end of the teeth and in M the helix angle 
error causes concentration of load on the right-hand 
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Fig. 3—Variations in torque from one and two-cylinder 
engines cause sudden loads on gear teeth 


end of the teeth. For the mating error shown in L 
the lower gear will break and for the mating error 
shown in M the upper gear will break. This is because 
the tooth flank forms an acute angle with the tooth 
end, and the load, which is normal to the tooth, is 
applied on an over-hung portion of the tooth. The 
mating tooth carries its load adjacent to the obtuse- 
angled end and is, therefore, stronger. This order of 
failure will hold for either direction of rotation and for 
either direction of load. 

If the contact error is always on one end of the 
teeth, partial compensation is possible by increasing 
the thickness of the disadvantageously loaded tooth 
and correspondingly decreasing the thickness of the 
advantageously loaded teeth. This expedient is re- 
sorted to in automobile spiral bevel gears and results 
in a large increase in life for forward drive, but since 
in such gears the contact concentration is on the same 
end of the teeth for forward and reverse drive, the 
ring-gear life is reduced when driven in reverse. This 
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is permissible, however, since the life requirements 
for reverse drive are less than for forward drive. The 
advantage of this compensation in spiral bevel gears 
is often confused by four-square test fixtures in which 
gears are loaded in both forward and reverse. In such 
tests it is usually found that the pinion of the gears 
that are driven forward will fail but that earlier fail- 
ure will occur in the ring for the gears run in reverse. 

Another method of avoiding stress concentration on 
the acute-angled end of helical gear teeth is shown in 
Fig. 2, N. The mating gears are displaced in an axial 
direction an amount sufficient to prevent contact on 
the overhung portion of the teeth. This method is 
useful only for one direction of drive. If the acute- 
angled ends of the teeth of both gears are relieved, as 
shown in Fig. 2, P, the resistance to breakage is in- 
creased for either direction of drive and for load con- 
centration at either end of the teeth. This is an ap- 
proach to cutting the gears for large helix angle tol- 
erance, as practiced in rear axle gears, and will result 
in greater durability than the method shown in Fig. 
2, N. 


Type of Service Is Given 
Special Consideration 


By S. L. Crawshaw 
Nuttall Works, Westinghouse Electric & Mfg. Co. 


N THE design of gearing for parallel shaft opera- 

tion, the main problem is purely geometric. It is 
simply a question of arriving at tooth forms which 
will result in a uniform angular velocity ratio. In the 
applying of such gear trains to perform useful work, 
the problem becomes more involved because of many 
influencing factors arising from the mounting, method 
of loading, lubrication and other variables. The re- 
sult is that “application factors” are sooner or later 
adopted for each typical drive as a result of experience 
—most of them being based on empirical data rather 
than the result of an analytical study. 

This term, ‘application factors’’ is used to designate 
a correlation of service factors with conditions nor- 
mally existing in a given drive to which a speed re- 
ducer is to be applied. 

A group of service factors is shown in Table I. Just 
as some arbitrary basis must be used in arriving at al- 
lowable unit stresses on which catalog ratings are 
computed, likewise provision must be made for the 
variable factors of time, load, and prime mover as 
shown in the table. 

In the classifying of a specific application under the 
proper service factor, the first consideration is char- 
acter of the load. In the interest of simplicity, only 
three classifications have been listed—uniform, mod- 
erate shock, and heavy shock. Obviously, as a result, 
the range of each class is quite broad and the listing 
of specific applications becomes more or less a matter 


(Continued on Page 89) 
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Fig. 1—Considerable ma- 
terial may be saved by 
cutting segments of this 
type if formulas are ap- 
plied to laying out stock 


Economy Gained by 


Stock Layout Formulas 


By Joseph Waitkus 


dimensions are a tedious process. Though final 

results may be accurate, valuable time is spent 
in guessing and the solution of every subsequent lay- 
out is an entire problem within itself. Alert engineers 
make every effort to use formulas or equations for de- 
sign problems that are encountered often. Not only 
are results mathematically accurate, but the designer 
has the satisfaction of knowing he has solved his prob- 
lem in the most workmanlike manner. 

In the fabrication of large rings of thick, steel plates 
it has been desirable to utilize formulas prior to the 
welding of a series of segments as shown in Fig. 1. Six 
segments, each equivalent to 60 degrees of the arc of 
the plate, are cut with an acetylene torch. Fig. 2 il- 
lustrates the method of cutting the segments to obtain 
good economy with a minimum of waste stock. 

The dimensions of different rings vary widely, re- 
quiring a good deal of calculation to determine the size 
of the plate from which to cut the segments. Follow- 
ing is a method of deriving a simple equation in which 
the substitution of numbers representing the inner and 
outer radii of the finished piece will give the desired 
dimensions of the segment stock from which they are 
to be cut. Two segments are shown in an enlarged 
view in Fig. 3 with letters indicating the important 
points used in the derivation of the equation. 

These calculations are divided into four stages: 


'T and error methods of ascertaining correct 
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Fig. 2—Length and width must be 
calculated for obtaining good stock 
economy 


First, the determination of the clearance space X be- 
tween two successive segments. Second, the amount of 
material necessary for one complete segment. Third; 
the equation for determining the material necessary 
for six segments, and finally, an equation suitable for 
any number of segments. This fourth equation is 
given as an aid to those wishing to cut more than six 
segments from one plate. 

The standard equation for determining the depth of 
a segment is: 


a ary 7 
H=k8 —- oy 4% = @ 
where R = radius of the arc and a = length of the 
chord. 
Referring to Fig. 3 we apply this equation to de- 
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termine the depth of the arc made by radii R, and R, Substituting R, for C 
between the points A and B. Two equations are thus 
obtained and subtracting one from the other we get 





D+iH=D+(R — x yar — R’) 






the expression: D+ Hz: = D+ Rz — 0.866 R: 
a a on (x: _ 4. yar’ ” o") _ But we note that D = R, — R, 
2 2 Substituting again, we get 









, a oe es 
(BR: — pyar! — c") 
1 DP 4 Fis = Br — ORES Be ciccvcccvivedcscsvcsecce (2) 


But C = R, because the are and chord span an Combining the two equations we have derived, we 


angle of 60 degrees and the chord is, therefore, one can now obtain an equation for determining the length 
of material for six segments. 





L = 5D + 5 (0.134 Rs — Ri + +1 4k — R') 
+ Ri — 0.866 R: 









L = R: — 5.196 Re + 2. Oe Mo scciisinns 










Equation (3) can be arranged in the following man- 
ner to give the length of material necessary for any 
desired number of segments. 

Let S equal the number of segments. Then 







1 / 2 2 
L=SXD+S (0.134 R: —Rit+->-y4k — PF ) 
+ (R: + 0.866 Rez) 






which reduces to 





S| 2 2 
L=R.+ 0.866 R2 (S + 1) + “2h 45 R oven 









The above equations deal principally with the length 
of the plate required. The width of the plate is obvi- 
ously very easily determined by the fact that it is 
equal to the radius R, of the ring, because for an angle 
of 60 degrees the chord spanning the distance between 
E to F is part of the equilateral triangle HOF. 

In actual practice it is desirable to provide “4 inch 
extra in length for each segment being cut from the 
plate. This additional stock is necessary to provide 
for the width of the torch cut as points A and B. How- 
ever, the clearance is optional and will vary, depend- 
ing upon the application of the method. 








Fig. 3—Two circular segments are used for basis of 
equation derivation 








side of the equilateral triangle AOB. Substituting in 
the above, we obtain the expression: 















ee ee 
x= (R: -~ aye, - R) ~ 





1 |. 2 2 
(x - Sqn’ - x!) 
. Meetings 
1.732 Rez 1 i” ~ 6 
x = (R: — : ) —-R+%4 y4e — § July 21-23— . ; 
; Z American Society of Civil Engineers. Annual convention 
stinigiansiceaieiaii to be held in Detroit. George T. Seabury, 33 West 
= 0.134 Re — Ri + Sak’ Oe aes (1) Thirty-ninth street, New York, is secretary. 
Aug. 30-Sept. 3— 
Sew daneieiiainn te enitettel ™ for National Association of Power Engineers. Annual meet- : 
B : very tied ” — ing to be held at Jefferson hotel, St. Louis. F. W. Raven, : 
complete angmene we derive the following equation 196 West Adams street, Chicago, is national secretary. E 
from the diagram shown in Fig. 3. Aug. 31-Sept: 3— q 
Sle ale American Institute of Electrical Engineers. Pacific coast 
—_— . Lin - ) convention to be held in Spokane, Wash. H. H. Henline, 
D+H=Drt (x: 2 \ : ; 33 West Thirty-ninth street, New York, is secretary. 
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some mimeograph has produced an attractive, 

easily controlled machine that readily lends 
itself to office surroundings. The new mimeograph, 
styled by Walter Dorwin Teague, through the adop- 
tion of refinements possible by building-in parts, de- 
parts entirely from the forbidding and unfinished ap- 
pearance of the former model. Noteworthy mechani- 
cal improvements add to its excellence. 

In the past some designers have felt that there 
was little need for styling industrial machines or 
those used for purely utilitarian purposes. Sales ex- 
perience shows, however, that the machine with in- 
dividuality in appearance as well as in mechanical 
features catches the fancy of the discriminating cus- 
tomer. 

Simplified operation in the improved mimeograph 
is achieved by placing controls within natural range 
of the operator’s hands. Lubrication by a central oil- 
ing system insures adequate oiling and helps clean 
up the machine. Enclosed in the stamped-steel base 
is the motor and driving mechanism, easily accessible 
for inspection or repairs, yet hidden from view. 
Weight has been reduced with die-cast aluminum 
frames, without sacrificing strength or stability. Fin- 
ished in harmonizing colors, this machine signifies as 
well as any the modern trend of machine design. 


\ PPLYING modern design to the old, cumber- 
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Oilless Bushings 
Reduce 


Machine Maintenance 


By Fred Kelly 


REATER machine use in homes and offices by 
(> persons unfamiliar with mechanical operations 
is partly responsible for an increasing use of 
oilless or self-lubricating types of bearings. Too, the 
development of complex machines in which certain 
bearings are not easily accessible for lubrication or 
where conditions will not permit the use of oil or 
grease as a lubricating medium calls for special bear- 
ing materials. Designers are realizing that earnest 
attempts on the part of machine builders to inculcate 
buyers with the necessity for periodic lubrication have 
proved unsuccessful in many instances and that it 
is now up to them to specify bearings that do not 
require oil or grease for long periods. 
Household appliances such as washing machines, 
vacuum cleaners, and kitchen aids are now equipped 
with oilless bushings. The average housewife seldom 
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Fig. 1—Shaft on right which ran 
dry in metal bushing was scored. 
The other, turning in plastic bear- 
ing, was not marred 


bothers with systematic oiling of her ma- 
chines and any failure from this cause 
would be apt to reflect on the mechanical 
fitness of the product. Children’s toys often 
receive exceptionally hard usage, but little 
care. One velocipede manufacturer equips 
his product with self-lubricating bushings, 
thus reducing wear of wheel bushings con- 
siderably. 

The use of wood bearings is probably as 
old as the first machine. Early farm ma- 
chinery as well as modern models utilize 
oilless bearings extensively. Natural resins 
in the wood provide lubrication for moving 
parts and after being impregnated with oil 
their ability to withstand long usage is re- 
markable. Thirty years ago wood bearings 
were the most popular type of oilless bear- 
ing. Textile machines in which it is impor- 
tant that no oil or grease be thrown from 
the bearings, employed them with success. 
In addition to being self-lubricating, wood 
bushings are often employed to reduce 
noise, being much quieter than a metallic 
composition. The principal objection to this 
type of oilless bearing is the need for a 
shaft clearance two or three times that 
required by a metallic bushing. Inasmuch 
as moisture or dampness will cause a wood 
bearing to swell, a shaft must be fitted with 
plenty of clearance. Careful selection of the 
impregnating compound will control swell- 
ing of the wood to some degree. Certain 
woods are hygroscopic themselves, attracting moisture 
from the atmosphere and therefore not suited as a 
bearing material. For various operating conditions 
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Fig. 2—Coefficient of friction becomes less as rubbing 
speed increases with water lubricated plastic bearing 
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different impregnating oils are used. 

A wood bearing can only be specified, of course, 
where the loads are light and shaft speed low. As 
long as little heat is built up in the bearing, an im- 
pregnated wood bushing will prove satisfactory. Ex- 
perience dictates that a wood bushing should run 
at a temperature not exceeding 110 degrees Fahr., 
with a load not over 30 pounds per square inch, and 
a rubbing speed of about 250 to 300 feet per minute. 
Lignum-vitae bearings, a common type of wood bear- 
ing, depend almost entirely for lubrication on the 
gum in the wood which makes up about one-third 
of the total volume of the wood. Of the many types 
of oilless bearings, wood is the lowest in initial cost. 


Before describing other types of self-lubricating 
bearings, it might be well to dispel the ambiguity 
of the term “oilless.” It is usually applied to types 
of bearings which will run for long periods without 
oiling, but depend for lubrication on oils, greases, 
wax or graphite in the bearing materials. The op- 
eration of practically every type of oilless bearing 
with the exception of rubber cutless bearings will 





Fig. 3—Graphite is compounded with these textile base, 
resinous bearings to produce a self-lubricating surface 


be improved with an adequate oil supply. The prin- 
cipal difference between an oilless and conventional 
type bearing is that no true oil film exists in the 
former between the bearing and journal. Rather, the 
bearing has a smooth, slippery surface with a low 
coefficient of friction which will not score or seize a 
revolving shaft. 

Fiber bushings have been on the market for a 
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number of years. Their principal application has 
been in fractional-horsepower electric motors and for 
small machine bearings, carrying light loads. Usual 
practice is to lubricate these bushings in assembly and 
because of the comparatively porous nature of the 
material, they will absorb sufficient oil or grease for 
long periods of operation. An important property of 





Fig. 4—Heavy bronze bushings with graphite-filled 
grooves provides lubricated surface for high tem- 
peratures 


fiber bearings is that if run dry they will not 
score the shaft as would a metallic type. Other con- 
siderations in their selection are their noise and vi- 
bration dampening characteristics. Loads and rub- 
bing speeds must be low, but limits are greater than 
for wood bushings. Ordinary corrosive fumes or so- 
lutions will not attack fiber bearings and for this 
reason they have found some applications in machin- 
ery handling acids or corrosive substances. 

Plastic or laminated bearings are a modern de- 
velopment. The 1936 September and October issues 
of MACHINE DESIGN contain articles on the use of 
phenolic plastics for bearings. Several advantages 
are inherent in this type of bearing, but like wood 
and fiber bushings they are prone to swelling when 
heated or when soaked with a lubricant, necessitating 
a greater clearance than metal bushings. Except for 
applications where the load is very light, this type 
of bearing is usually reinforced with some binding 
material less susceptible to shock and more capable 
of absorbing a lubricant than the pure resinous sub- 
stance. Wood flour is used as well as wood shavings 
in the form of excelsior. Paper has been used as a 
reinforcing agent, but most manufacturers have 
settled on various fabrics, such as linen, cotton duck 
and cotton belting. These materials reinforce the 
resin perfectly without any sacrifice of the low fric- 
tional coefficient of the pure resin. 

Bearings of this type are not readily flammable 
and most commercial types produced now will con- 
tinuously withstand a temperature of at least 275 
degrees Fahr. Although heavy loads are not recom- 
mended for a plastic or laminated bearing, pressures 
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as great as 5000 pounds per square inch have been 
carried without failure. Though not as porous as 
wood or fiber materials, a laminated plastic bushing 
will absorb sufficient oil to enable it to run for long 
periods without additional lubrication. Even when the 
oil or grease contained in the bearing is exhausted, 
the plastic will not score the shaft. Fig. 1, shows 
a plastic (left) and a metal bushing (right) and two 
shafts that have been run dry. The scored finish of 
the shaft which ran in the dry metal bushing is 
easily seen, but the other retains a smooth surface. 

The dry coefficient of friction of a typical resinous 
bearing is about 0.26. However, as can be seen in 
Fig. 2, the coefficient of friction becomes less with 
increased speed of the shaft when the bearing is water 
lubricated, reaching .0075 at 750 feet per minute. 
Usual practice in the manufacture of this type of 
bearing is to machine it to final dimensions, then 
give about 36 hours immersion in heated transformer 
oil to allow the material to soak up a quantity of 
lubricant. Manufacturers do not recommend that a 
laminated bushing be run without periodic lubrica- 
tion, but they do claim that much less oil or grease is 
required than for metal bushings and that if lubri- 
cation is not adequate, scoring or seizing of the 
shaft is unlikely. As with fiber and wood bushings 
considerable reduction of noise and vibration is ac- 
complished with a resinous laminated bushing. Fig. 
3 is an example of a textile base, resinous bearing 
with compounded graphite as a lubricant. 

Thousands of small sleeve and spindle bushings are 
employed in textile machines. Although wood bear- 
ings have been used almost universally for idler pul- 
leys in this type of machine it was found recently 
that a plastic bushing would perform the same duty 
with longer life and allow closer shaft tolerances. 





Fig. 5—Rubber bearing for propeller shaft reduces 
vibration and wear of shaft and will outlast many 
metallic bushings 


Farm machines are now being equipped with plastic 
bushings. A certain dairy machine was equipped with 
oil-sealed, antifriction bearings. These operated sat- 
isfactorily, but when steam and hot water were used 
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Fig. 6—Four tons are carried by a large rubber bearing 
in this special drainage pump 


to clean the machine, oil in the bearings was washed 
away. Plastic resinous bearings were substituted and 
no further trouble was experienced. 

Metallic self-lubricated bearings solve difficult 
problems for the designer. Many machines must op- 
erate in high temperatures where an oil or grease 
would soon be burned to a carbon. Conveyors of red- 
hot steel slabs, or machinery moving parts in ovens 
and furnaces is subjected to temperatures which would 
decompose the finest oils. Oilless bearings that will 
withstand higher speeds and heavier loads than wood, 
fiber or plastic bearings are needed on many ma- 
chines. Water pumps in which an oil or grease 
would be washed away are a common application 
for oilless metallic bearings. 

Probably the most common of several types of self- 
lubricated metallic bearings is the combination 
powdered metal and graphite type. These are made 
in hundreds of different metal-graphite ratios with 
a number of different metals being used as a base. 
Bronze is the most common although babbitt, tin, alu- 
minum and other metals are used by different manu- 
facturers. These bearings are made by squeezing the 
compounds together in dies under high temperature 


- and pressure. Two large automobile manufacturers 


have factories devoted exclusively to making compo- 
sition graphite bushings which are used in water 
pumps, for steering wheel bearings, and for generator 
and starter-motor shaft bearings. The percentage of 
graphite varies from a few per cent to over 50 per 
cent by weight. With a composition bearing, loads 
must be comparatively light and a solid bearing 
support provided, as the bushing itself is not strong. 
Temperatures may run as high as 750 degrees Fahr. 
without damaging a graphite bearing and clearances 
are little more than for the ordinary oil-film type. 
Porosity of this type of bearing varies greatly, some 
being little more than a metallic sponge; others are 
dense and hard. Because of the absence of a liquid 
film between the bearings and journal, graphite bear- 
ings are apt to be noisy and transmit vibration. 
Another type of composition bearing which is com- 
(Continued on Page 88) 
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Reflection Projection Simplifies 


Timing of Wrist Watches 


By M. F. Manby 


Chief Engineer, Hamilton Watch Co. 


HILE in the watch manufacturing industry 

magnification of tiny parts by profile projec- 

tion is today of extreme importance both to 
the engineer and the production departments, there 
also are several other ingenious and useful applica- 
tions of combined optical and mechanical equipment. 
One good example is that of our own development 
which we call the Time Projector. 


Modern styles demand that a certain class of fine 
watches be made of very small size so that they will 
be relatively inconspicuous when worn on a lady’s 
wrist. There also is a demand that the shape of their 
cases and of their dial openings shall be such that 
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Fig. 2—Above—The Time Projector 
in use, showing how the tilted 
position of the translucent screen 
makes for ease of reading—an 
important factor toward making 
possible the ‘‘timing’’ of more 
than 1000 watches per day by 
means of this instrument 


Fig. 1—Left—Side elevation of the 
Hamilton Time Projector with 
casing open to show arrangement 
of lens, prism, mirror and ground 
glass screen. Auxiliary views show 
dial of the built-in Telechron 
clock and radial time markings on 
the screen 
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the watch will represent a pleasing bit of jewelry as 
well as an instrument for telling time. 

This matter of shape in particular has lead to 
wide deviation from the conventional round design, 
with the result that many of the newer wrist watch 
dials are much longer than they are wide. Inasmuch 
as the motion of the hands can be only in a perfect 
circle, the diameter of which must be held within 
the smallest dimension of the watch bezel, time ac- 
tually can be read with high accuracy only when the 
minute hand is at or near to the horizontal position. 

In carrying out the final timing of one of these 
oblong shaped watches, it must be read within a quar- 
ter of a minute once each day over a period ranging 
from five to fifteen days. To accomplish this it was 
formerly necessary to wait until the hands were in 
a position where they extend over the time-indicating 
track. This condition exists for a period of only ten 


Fig. 3—Checking over a watch movement by means of a 
mechanical comparator with built-in microscope 


to twenty minutes before and ten to twenty minutes 
after the hour—the extent of the period depending 
upon how oblong the shape of the watch happens 
to be. This requirement meant that the timer was 
out of work about two-thirds of the time. 

This undesirable state of affairs has now been done 
away with—and the additional advantage of being 
able to rear the time error direct has been gained—- 
by the application of a unique combination of an 
optical opague projection machine with a precision 
clock. 

The general scheme of this apparatus as designed 
by the Hamilton Watch Co. is shown by the drawing, 
Fig. 1. It embodies a conveniently inclined ground 
glass screen marked with radial lines which cor- 
respond to minutes on the watch dial. Mounted in 
the front part of the device there is a revolving uni- 
versal chuck designed to hold various shapes of 
watches, face down, always in the same relative 
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position as far as the revolving chuck is concerned, 
This chuck is driven by a Telechron synchronous 
motor connected into the master precision clock 
system and so geared that the chuck revolves at the 
rate of exactly one revolution per hour. 

When a correctly timed watch is placed in the 
chuck, its minute hand stands perfectly still as far 
as the frame of the apparatus is concerned. Further- 
more, the chuck is designed so that the watch can 
be removed from it and replaced at any later time 
with the minute hand in exactly the same relative 
position to the frame that it would have been had 
the watch remained constantly in the chuck. 

By means of an optical system made up of a highly 
corrected wide aperture lens placed vertically below 
the watch face, a silvered right angle prism im- 
mediately below this lens, and a tilted first-surface 
mirror, the image of the minute hand is projected 
by magnified reflection on the back of the tilted trans- 
lucent screen. Powerful illumination of the dial is 
effected by means of two standard adjustable 100- 
watt microscope lamp units with spherical condensers. 
These focus their beams on the watch face from 
opposite sides at an angle of about 45 degrees. This 
arrangement eliminates troublesome reflections from 
the watch crystal, at the same time giving strong 
illumination to the minute hand which usually has 
a polished blue finish. 


Image Shows Gain or Loss 


In testing watches by means of this time projector, 
an operation which is illustrated by Fig. 2, each 
watch under observation is placed in the chuck once 
each day during the test period. Without looking at 
the master clock or even knowing what time it is, 
the timer can tell at a glance whether regulation is 
perfect or how many minutes the watch has gained 
or lost since the previous test. The position of the 
enlarged image of the hand on the diagram on the 
screen either on the center line or to the right or left 
of it tells the story, which is duly recorded pending 
the next days test. Under this system the timer 
is kept busy testing watches one after another all day 
long—over 1000 watches being read each day. 

In addition to a number of special optical devices 
developed by our own engineering department, such 
as the Time Projector just described and the projec- 
tion machine for checking the concentricity of es- 
cape wheels which was illustrated and described on 
pages 36 and 37 of the May, 1937 issue of MACHINE 
DESIGN, we are regularly using in our work many 
standard units of optical equipment. These include the 
Bausch & Lomb projecting machine and tool maker’s 
microscope, the Zeiss optometer, several styles of 
binocular microscopes and the Dixi measuing and 
comparing machine. The use of the last mentioned 
instrument is depicted in Fig. 3, in which the operator 
is checking over a watch movement clamped on the 
table under the microscope. 
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New Welding 


UPERSEDING the welding symbols 

established in 1929 by the American 

Welding Society, and revised early in 
1935 (M. D. April, 1935, page 36), a revised 
set of symbols has recently been developed. 
The new symbols are comprehensive and 
should be amply capable of relaying exact 
specifications from the designer to the 
welding operator. A new feature incorpo- 
rated in this revision is the use of the tail 
of the reference line for referring to the 
welding specification reference to be used in 
making the weld. 

The new system is flexible. Ordinarily 
the symbols would not interfere with di- 
mensions and other details on drawings, 
but in the case of welds that are similar 
being placed in numerous locations on the 
same piece of equipment, some companies 
may find it desirable to set up their own 
“duplicate” signs that will clearly convey 
the meaning. This would ease the work 
of drawing in the complete symbols and 
would keep the drawing “clearer.’”’ Basic- 
ally the system could retain the elements 
of the established standard, thus enabling 
all engineers and others identified with 
welding to speak the same language. 

In the formulation of this revised symbol 
system the Welding Society’s subcommittee 
under the chairmanship of L. C. Bibber, 
Carnegie-Illinois Steel Corp., has _ put 
through an accomplishment that should 
be highly appreciated in the field. 


INDICATES 


SKETCH 2 
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Symbols Are Adopted 


FUSION WELDING SYMBOLS 


MANNER OF FINISHING ~ 
\ 
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ANGLE OF FILLET . » 
ee 

SIZE (EXCEPT FOR PLUG «=O. *»” 

OR SLOT) OR DETAIL 

REFERENCE 


OMIT WHEN 
SPECIFICATION 
REFERENCE 
NOT USED. — 


yo 


< SPECIFICATION 


REFERENCE 


LENGTH OF WELD OR 
INCREMENTS OF NON- 
CONTINUOUS WELDS 
(OMIT FOR RESISTANCE 
WELOS) ——_—_____ 


PITCH OF NON - 


CONTINUOUS WELDS — 


NOTE: 


FIELD | WELO 
PLUG |werp| ALL | FLUSH 
square] Vv |eeveL] U | J |&SLOT Ap 


NEMO 


FAR SIDE BOTH SIDES 


SIZE 
c INCREMENT] WELDALL 
Mm aricias) # AROUND», 


Se Sie 


PITCH OF 
INCREMENTS 





, LOCATION OF 
FINISH SYMBOL 
WHEN USED 


7 FLUSH SYMBOL 


ARROW CONNECTING 
REFERENCE LINE TO ¢ 
OF WELD, TO GROOVED 

| MEMBER, ORIN SECTION 
| OR ENO ViEWS, TO NEAR 
| side 


L_ MELD WELD SYMBOL 
L_ WEILD-ALL- AROUND SYMBOL 


\___—. REFERENCE LINE FOR 


SHOWING WELD LOCATION 


RELATIVE POSITION OF DATA AND SYMBOLS SHOWN 
NEAR FAR AND BOTH SIDES SIGNIFIGANCE AS GIVEN 


IN INSTRUCTIONS 





Fig. 1—Top—Typical illustration, for fusion 
welding, of symbols set up in new welding 


standard. The signs are largely pictorial, 
as can be seen from the key for bead, fillet 
welds, etc. Welding specification numbers 
can be included in the tails of the arrows 


Fig. 2—Center—Information on weld, 

whether pictorial, dimensional or in other 

forms, is placed on the arrow in the 
standard locations indicated 


Fig. 3—Left—Comparison between sym- 

bolic and diagrammatic methods of con- 

veying information on welds. Note that 

complete data are contained in small area 
in the new system 
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New Machines 


Indicate 





Design Trends 


Amusement 
Deck shuffler, Master Shuffler Sales 
Co., Los Angeles, Calif. 
Brewery 
Beer barrel reconditioner, Harnisch- 
feger Corp., Milwaukee. 
Coating 


Roller coater, Colloid Equipment 


UGGED individualism was not the only kind of rugged- 
ness in vogue a decade or two ago. Many machines were 
built on the same theory as a safe—that massiveness and 

weight would impress purchasers with their safety and rugged- 
ness—and it almost seemed as though manufacturers tried to 
outdo one another in constructing the heaviest machine. One 
huge industry, the railroads, suffered for years before realizing 
that their heavyweight equipment was mainly responsible for 
their decreased popularity. Today with lightweight trains cap- 
able of quick acceleration and fast stops the railroads are en- 
tering a new and prosperous era. Machine designers in most 
fields, after viewing the products of the aviation and automotive 
industries, have taken the cue and are now building for light- 
ness and maneuverability rather than ponderousness. Just as 
rugged individualism gives way to social thinking, so is the 
heavy machine replaced with the light and easily-controlled 


Co., New York. 
Domestic 


Custom-built export radio, Midwest 
Radio Corp., Cincinnati, O. 
Oil-burning refrigerators, 
tion Stove Co., Cleveland. 
Bathroom scale, Detecto Scales Inc., 
Div. of Jacobs Bros. Co. Inc., Brook- 
lyn, N. Y. 

Cabinet heater, Florence Stove Co., 
Gardner, Mass. 

Equafonic radio, International Ra- 
dio Corp., Ann Arbor, Mich. 

Electric vacuum cleaner, Vacuum 
Cleaner Corp. of America, Phila- 
delphia. 

Stoker, Link-Belt Co., Chicago, II]. 
Folding fans, Lydon-Bricher Mfg. 
Co., St. Paul, Minn. 


Perfec- 


Foundry 


Wheelabrator Tum-Blast, American 
Foundry Equipment Co., Misha- 
waka, Ind. 


Hospital 


Portable vacuum cleaner, Allen Bill- 
myre Corp., New York. 


Industrial 


Sander, Clarke Sanding Machine 
Co., Muskegon, Mich. 

Floor machine for scrubbing, polish- 
ing, etc., Fay Co., New York. 

Air or gas compressor, Sullivan Ma- 
chinery Co., Michigan City, Ind. 


Materials Handling . 


Truck with hoist clamp, Kyle Sales 
Co., Decatur, Ill. 
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model. 


Paper roll truck, Mercury Mfg. Co. 
Inc., Chicago. 

Portable crane trucks, Elwell-Park- 
er Electric Co., Cleveland. 


Metalworking 


Polishing and buffing machine, Pack- 
er Machine Co., Meriden, Conn. 
Pull-down broaching machine, 
American Broach & Machine Co., 
Ann Arbor, Mich. 

Hydraulically operated machine for 
turning, Landis Machine Co., 
Waynesboro, Pa. 

Gear lapping machine, Michigan 
Tool Co., Detroit. 


Abrasive cut-off machine, Cincin- 
nati Electrical Tool Co., Cincin- 
nati, O. 

Gear lapping machine, National 


Broach & Machine Co., Detroit. 
Double-housing hydraulic planer, 
Rockford Machine Tool Co., Rock- 
ford, Iil. 


Office 


Interoffice call system, Bell Sound 
Systems Inc., Columbus, O. 
Corner-rounder for letter heads, of- 
fice forms, etc., L. A. S. Christie 
Co., Rochester, N. Y. 

Seal presses, Art Novelty Mfg. Co., 
Chicago. 

Postal scale, I. D. L. Mfg. & Sales 
Corp., New York. 

Edge binder, Vertex Co., New York. 


Counter register, Egry Register Co., 
Dayton, O. 


Packaging 


Check weigher for packages, Fred 
Goat Co. Inc., Brooklyn, N. Y. 
Labeling machine, New Jersey Ma- 
chine Corp., Hoboken, N. J. 


Photography 


Photo copy machine, Rectigraph Co., 
Rochester, N. Y. 


Printing 


Hydraulic paper drill, Challenge Ma- 
chinery Co., Grand Haven, Mich. 
Multiple punching machine, F. P. 
Rosback Co., Benton Harbor, Mich. 
Offset press, Webendorfer-Wills Co. 
Inc., Mt. Vernon, N. Y. 

Electric trimmer, Chas. W. Speidel 
& Co., Philadelphia. 


Restaurant 


Freezer and beater, Taylor Freezer 
Corp., Beloit, Wis. 

Grinder, slicer, grater, etc., Reyn- 
olds Electric Co., Chicago. 

Testing Equipment 
Portable kitchen laboratory, West- 
inghouse Electric & Mfg. Co. 

Welding 


Arc welding machine, Wilson Weld- 
er & Metals Co. Inc., New York. 
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Production of Industrial Equipment 


Has Long Way to Go 


UCH has been said about the rapid increase in rate of production of dur- 
able goods, including capital equipment. From endeavors made by the 


national administration recently to discourage the expansion of the in- 
dustries concerned in this production and to assist instead, by more or less di- 
rect means, the consumer goods industries, it might be accepted by many that 
such rapid progress had gone far enough. 


That this is not by any means the case is evidenced by a recent research 
made by the Brookings institution which shows that to return to the 1929 stand- 
ard of living by 1941, durable goods production during the next five years would 
have to be increased to a rate sixty per cent above that of 1936. The institu- 
tion estimates that such a program would utilize the full time employment of 
from eight to nine million additional workers annually over the next five years. 


Assuming that this rate of production could be achieved it is easy to visual- 
ize the flow of goods, both durable and consumer, that would be created. Furtler 
one can readily realize the immense increase in buying power, effected first by 
the higher employment in the capital goods industries and second by the manu- 


facture on these machines of more products at lower prices—purchasable by a 


greater number of consumers. This is a condition toward which we all should 


aim. 


New Directory Coming 


O MANY requests have been received for reprint copies of MACHINE DESIGN’S 

Directory of Materials (fourth edition) and so many inquiries have reached 
us regarding the publication of the next edition, that it would seem desirable 
to make an advance announcement of the fact that the fifth edition will be in- 
cluded as a removable supplement in the October issue. 


Already information is being collected on new alloys, special steels, plastics 
ana other nonmetallic materials used in the design of machines with which to 
bring up to date the listings included in the old directory. Code references in- 
dicating properties, by which—as well as by tradename—materials can be se- 
lected by the chief engineer or designer, are being revised and extended. Further, 
an additional cross reference listing under the company names of producers is 
this time being developed. 

With selection of materials playing an increasingly important part in the 
work of the designer, and with the introduction of more and more materials 
from which to choose, the revised directory should find even greater accept- 
ance than past editions among MACHINE DESIGN’s readers. 












Professional Viewpoints 





MACHINE DESIGN WELCOMES LETTERS SUITABLE FOR PUBLICATION 


Believes in Status Quo 


To the Editor: 

OUR leading editorial in the June issue of Ma- 

CHINE DESIGN starts with the following sentence, 
“Because the normal growth of the country and—- 
synonymous with it—the return of real prosperity, 
are dependent largely on the development of new 
industries . .. .’’ Have you any evidence to support 
such a claim? 

I am well aware this statement has been broadcast 
by certain propagandists, and I am also aware that 
certain superficial arguments are presented to sup- 
port it, such as the fact that new developments have 
generally come in periods of prosperity. But like 
most propaganda statements, careful reasoning is 
scorned, and the statement is usually made as dog- 
matically as yours. 

But so far as I can see, as far as I have been 
able to search economic principles, I find no basis 
whatever for the claim. New developments occur in 
times of prosperity because only then is there the 
available capital and the confidence which enables 
men to proceed with the introduction of a new thing 
on a large scale. But what evidence I can find points 
to the conclusion that new developments act as brakes 
on coming prosperity. 

In a time like the present, when people are so gen- 
erally longing for a chance to get the old things which 
they have had to go without, what possible gain can 
there be in inducing them to get some new thing 
instead of the thing they now want? Doubtless they 
will buy the new thing. They may buy television sets 
which you mention, but only at the expense of other 
industries which make the old things they otherwise 
would have bought, only with a disturbance of ex- 
isting conditions which must retard recovery. 


—A. W. FORBES 
Forbes & Myers, Worcester, Mass. 


Mr. Forbes’ comments are welcome. The statement 
at the beginning of the editorial in question—besides 
being to our mind, fundamental—is based on a com- 
prehensive survey by one of the largest manufacturing 
concerns in the world, and supported by the history 
of former business slumps and prosperity periods in 
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this country. It would be interesting to hear the 
thoughts and experiences of other readers on this sub- 
ject—EDITor. 


Grease Specifications Changed 


To the Editor: 

INCE the article “Engineering Department Should 

Specify Correct Lubricants” was published in the 
May issue of MACHINE DESIGN, there have been sevy- 
eral changes in the lubrication specifications of our 
looms which were used as examples in the article. In 
the specification sheet published with the article a 
grease with a soda soap base was recommended for 
roller or antifriction bearings and a grease with a lime 
soap base for plain bearings. After extensive tests 
our laboratory has found that a grease with a mixed 
soda-lime base is suitable for both types of bearings. 
As in our original specifications this grease should be 
of A. S. T. M. penetration, 240/300 approximately. We 
recommend that a grease such as Starfak No. 2 with 
mixed base, manufactured by the Texas Co., or its 
equivalent be used for plain and antifriction bearings 
for Crompton & Knowles looms. 


—ALBERT PALMER 
Crompton & Knowles Loom Works 


Patent Book Soon Available 


To the Editor: 
OUR excellent magazine, MACHINE DESIGN, is 
available at our library and I have been a con- 
stant reader of it for several years. In the past there 
has appeared a series of articles on “Patenting of In- 
ventions” which I understand will be published in 
book form. As I would be interested in purchasing a 
copy would you please inform me if it is now on the 
market and at what price, or if it will be published 
soon? 
—K. J. DEJUHAZ 
State College, Pa. 


Eprtor’s Note: Mr. G. V. Woodling’s original articles 
on patents have been revised and supplemented by ad- 
ditional chapters by the author. In all probability the 

(Continued on Page 84) 
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ILLIAM B. MAYO, former chief engineer of the Ford Motor Co., 
has been appointed consulting engineer of the Hupp Motor Car Co., 


Detroit. 

Mr. Mayo was born at Chatham, Mass., in 1866. For thirty years he 
served with the Hoovens, Owens & Rentschler Co. in various capacities, 
including those of chief engineer, general manager of the plant at Hamilton, 
O., and as a director and vice president of the company. He joined the 
Ford company in 1913 when large gas-steam engines developed by him 
were installed at the Highland Park plant. For several years prior to 
his retirement in 1932 Mr. Mayo was in charge of the aviation division of 
the Ford company which played a notable role in the early commercial 
development of all-metal airplanes. 














MEN of MACHINES 











WILLIAM B. Mayo 


PPOINTMENT of Warner S. Hays as managing director of the Ameri- 
can Welding Society is an important step in the program of advance- 
ment of this organization, the membership of which is growing rapidly. 
Mr. Hays, who attended high school in Scranton, Pa., is a graduate 
of Sheffield Scientific school, where he specialized in electrical engineering. 
He spent several years with the General Electric Co. at Schenectady and 
Pittsfield in the testing and engineering departments. Since that time he 
has had managerial experience with public utilities in Illinois and in the 
technical publishing business in New York. During the war he served as 
an officer in the construction division of the army. 
Since the war Mr. Hays has maintained his own office in Philadelphia 
as a consulting engineer and association executive. 





WARNER S. HAYS 





LECTION of Dr. Albert E. White to the presidency of the American 

Society for Testing Materials was announced on June 28 at the 
fortieth annual meeting of the society in New York. 

Dr. White was born at Plainville, Mass., in 1884. He graduated at 
Brown university in 1907 with an A. B. degree and during the following 
year he carried on graduate work at Harvard. After two years with the 
Jones & Laughlin Steel Co. in charge of research on blast furnace by- 
products, ores, etc., Dr. White came to the University of Michigan as an 
instructor in chemical engineering, being promoted to assistant professor 
in 1913 and full professor in 1919. When the Department of Engineering 
Research was organized in 1920, Dr. White was appointed to his present 
position as its director. During the war he served first as head of the 


ALBERT E. WHITE 
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on the technical staff of the Ordnance Department, 
in which he was promoted to be a lieutenant colonel. 

Dr. White has been president of the American So- 
ciety for Metals and is a member of the American 








and Metallurgical Engineers, the Advisory Committee 
of the National Research Council, and of Sigma Xi. 
In 1925 he was given the honorary degree of Doctor 
of Science by Brown University. 


o ¢ o 








FRANK F. Warts has been named vice president of 
Hupp Motor Car Corp., Detroit. He still continues 
in his capacity of chief engineer. 


« ¢ o 








J. D. McLeEop, formerly with the Chevrolet Motor 
Division, General Motors Corp., has been appointed 
vice president and general manager of Copeland Re- 
frigeration Corp., Detroit. 


¢ ° ° 


Dr. JOHN S. PLASKETT, C.B.E., F.R.S., who until 
recently was the head of the Dominion Astrophysical 
observatory, Victoria, B. C., becomes scientific con- 
sultant on telescope design for Warner & Swasey 
Co., Cleveland. 















¢ ¢ ¢ 






E. B. NEWILL, chief engineer and director of re- 
search of Frigidaire division, General Motors Corp., 
has been promoted to assistant general manager. S. M. 
SCHWELLER has been made chief engineer and director 
of research; he formerly was assistant chief engineer. 





























¢ ¢ ¢ 


FREDERICK G. BANNING, formerly with the scientific 
apparatus department of Cornell university medical 
college, has joined Designers for Industry Inc., Cleve- 
land, as chief engineer in charge of engineering de- 
velopment. 


o ¢ ¢ 


HowarpD A. FLOGAUS has been appointed coach en- 
gineer by the Reo Motor Car Co., Lansing, Mich. He 
was for seven years with Yellow Truck & Coach Co. 


¢ o ¢ 


J. H. VAN CAMPEN has resigned as chief engineer 
at the Corrigan-McKinney division of Republic Steel 
Corp., Cleveland to assume new duties with H. A. 
Brassert Co., Chicago. 


¢ ¢ « 


I. D. APPLEGATE, formerly with the Westinghouse 
Electric & Mfg. Co., has been placed in charge of 
engineering, design and development of automatic 
voltage current and speed regulators, with the Ideal 
Commutator Dresser Co., Sycamore, IIl. 


o o ¢ 


Louis ALLIS, president of the Louis Allis Co., Mil- 
waukee, received the degree of Doctor of Electrical 
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Metallurgical Branch, Inspection Division, and later 


Chemical Society, the American Institute of Mining. 





Engineering during the commencement exercises of 
the Pennsylvania Military college, Chester, Pa., from 
which he graduated with honors in 1888. 


¢ ¢ ¢ 


ROBERT W. MENEILLY has been made assistant to 
C, F. W. Rys, chief metallurgical engineer of Carnegie- 
Illinois Steel Corp., Pittsburgh. 


¢ « ¢ 


E. H. KoEnic, formerly chief engineer of Republic 
Steel Corp., Youngstown, O., has been appointed sales 
engineer of Freyn Engineering Co., Chicago. He 
previously had been identified with the latter company. 


¢ ¢ ¢ 


Dr. FREDERICK M. BECKET, president of Union Car- 
bide & Carbon Research Laboratories Inc., New York, 
has been awarded the Acheson medal of the Electro- 
chemical Society for his outstanding contributions to 
electrometallurgy. 

7 ¢ + 
WILLIAM G. HARVEY, of the Aluminum Co. of Amer- 
ica, Cleveland, has been elected president of the Elec- 
trochemical Society. 





+ ¢ o 

FRANCIS HODGKINSON, who retired as consulting me- 
chanical engineer of the Westinghouse Electric & Mfg. 
Co. about a year ago, has been appointed honorary 
professor of mechanical engineering at Columbia uni- 
versity. (Note: A biographical sketch and photo- 
graph of Mr. Hodgkinson was included in the August, 
1936 issue of MACHINE DESIGN.) 


° o . 


JOHN J. Ross has been made president of the new 
Detrola Radio Co., division of Detrola Radio & Televi- 
sion Corp., Detroit. FRANK West, formerly with Kel- 
vinator Corp. and Copeland Refrigerator Corp., is chief 
engineer. 


. o ° 


MALCOLM F. JUDKINS has been appointed chief en- 
gineer of the Firthite division of Firth-Sterling Steel 
Co., McKeesport, Pa. Mr. Judkins received his master 
of science degree from Carnegie Institute of Tech- 
nology in 1929, and is chairman of the American So- 
ciety of Mechanical Engineers, sub-committee on 
metal cutting materials. 


° ° e 


FRED L. PLUMMER, consulting engineer and associ- 
ate professor of structural engineering at Case School 
of Applied Science, Cleveland, has been elected presi- 
dent of the Cleveland Engineering Society. 


¢ ° ¢ 


Dr. LEON PRATT ALFORD, engineer-editor, will suc- 
ceed JOSEPH WICKHAM ROE as professor of admin- 
istrative engineering and chairman of the department 
of industrial engineering, College of Engineering, New 
York University. Mr. Roe is retiring as professor- 
emeritus after sixteen years of teaching and ad- 
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STRATOSPHERE FLYING 


IS MADE POSSIBLE BY 
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@ At 30,000 feet above the earth, where the stratosphere begins, atmospheric pressure is only 
four pounds to the square inch and motors must be supercharged. M-R-C Super-Precision Ball 
Bearings in these super-chargers make as high as 34,000 revolutions per minute. Only the world’s 
finest ball bearings will stand up in such service. @ In machine tools M-R-C 
Super-Precision Ball Bearings give up to 7000 hours life at 25,000 r. p.m.—a 
common speed today in internal grinders. At this speed the balls make 1,000,000 
revolutions every 20 minutes. @ M-R-C Super-Precision Ball Bearings are the 
world’s finest ball bearings. They are a commercial, not a laboratory product. 
Because the methods developed for their manufacture have been applied to other 
grades—every M-R-C Ball Bearing is a better bearing than it would be if M-R-C 
Super-Precision bearings did not exist. @ When buying bearings consider the 
source. M-R-C standards have set the pace. 
MARLIN-ROCKWELL CORPORATION 


Executive Offices: JAMESTOWN. N. Y. 
Factories: JAMESTOWN. N. Y...- PLAINVILLE, CONN. 















M-R-C SUPER-PRECISION BALL BEARINGS ESTABLISH NEW STANDARDS OF ACCURACY 
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Un time 
PRODUCTION 


Therefore 
when you choose your molder of plastic parts the facilities 
of that molder are of utmost importance. 


Excuses don't meet production schedules. 


As one of the oldest and largest molders of plastic parts 
our production facilities have steadily expanded in keep- 
ing with the constantly increasing demand for Auburn 
products. As a result you can place your order with 
Auburn with confidence that there will be no delay in 
meeting your production schedule. You will find it to 
your advantage to put our sixty years of experience to 
work on your problems. 


Established 1876 


MOLDED PLASTICS DIVISION OF 


AUBURN BUTTON WORKS, 


AUBURN, N.Y. 


Inc. 











ministrative service. Dr. Alford holds the Admiral 
Melville gold medal for contributions to the literature 
of mechanical engineering. 


Obituaries 


AMBROSE SWASEY of Cleveland, dean of the Ameri- 
can machine tool industry and noted builder of as- 
tronomical telescopes, died at his summer home in 
Exeter, N. H., on June 15. He was 90 years old. 

Mr. Swasey was born in Exeter where he attended 
the village schools and 
began his mechanical 
career at the Exeter 
Machine Works. In that 
shop he met Worcester 
R. Warner with whom 
he was destined to be 
intimately associated for 
more than fifty years. 
About 1870 these two 
ambitious and studious 
young men went to the 
Pratt & Whitney Co., 
Hartford, Conn., where 
both advanced rapidly to 
responsible positions. 


Sensing that the middle west represented a great 
potential market for high grade production machin- 
ery, Worcester Warner and Ambrose Swasey decided 
to launch a business of their own in that part of 
the country. In 1880 they made their initial attempt 
in Chicago, but finding that they were beyond the 
range of skilled workmen, they moved to Cleveland 
in 1881. 

There the project took root and developed rapidly 
into one of the leading turret lathe plants, where 
also have been designed and built the telescopes for 
many of the world’s greatest observatories. Mr. 


| Swasey, who outlived Mr. Warner by nine years, was 


chairman of the board of the Warner & Swasey 
Co. at the time of his death. 

A generous patron of science and the arts, of or- 
ganized engineering and of undertakings for public 
betterment, and an active member of numerous tech- 
nical and scientific societies both here and abroad, 
Ambrose Swasey received hundreds of honors. He 
was an Honorary Member and past-presiderit of the 
American Society of Mechanical Engineers and one 
of its last surviving founders. 


« ° * 


JOHN CHRISTENSEN, president of the Cincinnati 
Gear Co., died recently of a heart attack on board 
ship enroute for England. He was 67 years of age. 

Mr. Christensen, who established his business in 
1907, was one of the founders of the American 
Gear Manufacturers’ association. 
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Typical Diamond Drives for cam shaft— 


a AN af 
: Qh CLARK BROS fuel tobitenting, and water pomps. 


: ‘Nas 
h ELEVEN YEARS OF 


"Ep, 
: y£S ‘42 DIAMOND DIESEL DRIVE SERVICE 
or apnc™ 


| | Hn 
" -oppE® 11 years ago, is still equipping his engines with DDAMOND. @ Enduring split- 
H second accuracy—long trouble-free life—quietness—simplicity and flexibility 
r- ALT of application—have been proven during these 11 years, driving cam shafts— 


fuel, water, and lubricating oil pumps, and generators. In fact Diesel engine 






buyers have come to look upon the use of Diamond Drives as additional evidence 






of the worth of the engine. @ @ Diamond Power Drives are used also for trans- 






mitting engine power to station generators, pipe line pumps, oil country rigs, 






and all types of motor-driven plant machinery and equipment. @ Suggestions 






and recommendations on machinery applications and power drives will be made 
gladly on request. DDAMOND CHAIN & MFG. CO., 435 Kentucky Ave., 
Indianapolis, Ind. Offices and Distributors in Principal Cities. 


DIAMOND 
ROLLER CHAIN 









diamond Roller Drive from Diesel Engine 
to heavy logging hoist. 
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GEAR 


Cut Spur, Straight and Spiral Bevel, Mitre, 
Spiral, Worm, Internal, Helical and Herring- 
bone Gears, in all sizes and of all mate- 
rials, Sprocket Wheels, Racks, Flexible 
and Universal Couplings 


ALSO ALL TYPES OF SPEED 
REDUCING TRANSMISSIONS 





Almost a half century of making all 
types of cut gears for every conceiv- 
able purpose has proved the D.O. James 
service a valuable one. Speedy produc- 
tion without sacrificing D. O. James 


manufacturing perfection assures you of 
quality gears when you need them. We 
offer you the accumulated experience, 
skill and knowledge of fifty years of 
successful gear making. Let us help you 
with your next requirements. 


WRITE FOR CATALOGS AND BULLETINS 


D.O0O.JAMES 


MANUFACTURING CO. 


Established 1888 
1120 West Monroe Street + Chicago, Illinois 


1442/2 /d/D/ bbb ddd 


ALL TYPES OF 








N INTERNAL combustion engine’ which 
rotates around a stationary shaft has been 
patented by William H. Card of Los Angeles. 

A transverse cross section of this engine appears 
herewith as Fig. 1. 

The body of the engine, which is its own flywheel, 
has as its foundation a tubular member to which the 
cylinder blocks are fastened. In the design shown, 
each block contains two cylinders. The pistons in 
each pair of cylinders reciprocate synchronously. 
While one is moving in a power stroke, its companion 
is drawing in a charge of fuel mixture. At the same 
time one of the other pair is expelling exhaust gas 
while its companion is compressing a fresh charge 
preliminary to firing. 

The main object of the invention is to make a simple, 
compact and efficient motor of light weight in relation 
to its power. At the same time accessibility is sought. 
Roller bearings are provided for throughout and 
these bearings run constantly in a spray of oil. 

Considerable weight is saved in the connecting rod 
arrangement. These rods are floatingly pivoted, each 
to the end of a rocker arm. The opposite ends of the 
rocker arms are fixedly pivoted in relation to the 
cylinder block assembly while at their centers they 
are pivoted to a strap which is journalled to an ec- 









Fig. 1—Revolving internal combustion engine of wn- 
usual design acts as its own flywheel 
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an en ee 


The ‘Torrington Needle Bearin 


uses Standard Method of Selection 


USUAL SAFETY FACTORS EMPLOYED IN 
APPLICATION OF NEW DESIGN PRINCIPLE 














fee ‘RATING conditions, required TORRINGTON Installation Duty Life Total 
length and type of service, pro- Needle Bearing Application Factor Factor Factor Factor 
rtion of total load carried, method 
of lubrication ... all affect the proper Conveyors 2 2 2 8 
bearing selection. The engineer or de- Farm Tractors 1.6 1.5 1.5 3.6 
signer must have an accurate method of Hoists and Trolleys 1.5 1 2 3 
compensating for these variable con- Machine Tools 1.2 1.5 2 3.6 
ditions to determine the proper bearing. Portable Tools 11 1 2 2.2 
Balanced design requires that the Shop Trucks 2 1.5 2 6 
most economical type bearing be em- Washing Machines 2 1 1 2 


ployed. For example, it is not practical 
to put expensive bearings into machin- 
ery where less expensive bearings will 
fulfill every requirement. Nor is it advis- 
able to select a bearing which will give 
limited service where the cost of replace- 
ment exceeds the cost of a proper bearing. 

While the Torrington Needle Bearing 
represents a new principle in bearing de- 
sign, the method of selecting the correct 
size for any given application is similar 
to the established method used for other 
standard types of anti-friction bearings, 
so that the designer may readily deter- 
mine the size Needle Bearing best suited 
to his applications and make a definite 
comparison of the advantages it offers. 


Usual Safety Factors Employed 


As the catalog load ratings for the Tor- 
rington Needle Bearing are based on 3,000 
hours of life at various R.P.M. under 
ideal conditions (clean lubricant, con- 
stant speed, uniform load), a satety fac- 
tor is used to allow for actual operating 
conditions in various types of machinery. 
The safety factor is the product of the 
three following factors: 

Installation Factor, representing type 
of machine, v varying between limits of 1 
for a precision machine of rigid construc- 
tion and 2 for a roughly built machine 
lacking rigidity and alignment. 

Duty Factor, representing type of load- 
ing, varies between limits of 1 for steady 
loading and intermittent operation and 2 
for shock loading and continuous service. 

Life Factor, representing total hours 
of service life required, varies between 
limits of 1 for 3,000 hours and 2 for 
25,000 hours. 


For A New Application 


For illustration, a manufacturer is de- 
signing a new electric motor on which he 
wishes touse Torrington Needle Bearings. 
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Typical Safety Factors for a Few of the Applications Where the 
Torrington Needle Bearing Offers Advantages 


The motor is designed for mass produc- 
tion. It will operate intermittently over 
a 24-hour period at 1500 K.P.M., under 
a load of 50 pounds. 25,000 hours life 
service is desired. 

The Installation Factor is about 1.25. 

The Duty Factor is about 1.7. 

The Life Factor is 2. 

To determine the running load, mul- 
tiply 50 pounds by the product of 1.25 x 
1.7 X 2 or 4.25 which gives 212.5 lbs. 
Consulting the Torrington Needle Bear- 
ing Catalog under 1500 R.P.M., the 
manufacturer finds the B-812 (%” I.D.) 
Torrington Needle Bearing best fits his 
requirements. 


For An Established Design 


Another manufacturer wishes to use a 
Torrington Needle Bearing in his prod- 
uct without changing the design. Size 
limitations, replacement sales, etc., re- 
quire the use of the B-g12 (9/16” I.D.) 
Torrington Needle Bearing. He wishes 
to check this size for use in his product. 
His load is 40 !bs. and speed is 3600 
R.P.M. His product is well made but not 
to very close limits so he considers the 
installation factor to be 1.7. Continuous 


operation over an 8-hour period is re- 
quired so 1.5 is the duty factor. 10,000 
hours bearing life is necessary so the life 
factor is 1.5. The product of the factors 
is 3.825. 

The Torrington Catalog gives the rate 
of the B-g12 Torrington Needle Bearing 
at 3600 R.P.M. as 270 lbs. This, of course, 
is based on ideal conditions, so he divides 
the a70 lbs. by the total factor value of 
3.825. The answer is 70 lbs., 30 lbs. more 
hen his actual load, so that the B-gi2 
Torrington Needle Bearing will give good 
service in his product. 

A representative of the Torrington 
Engineering Department will be glad to 
go over with you the application of the 
Torrington Needle Bearing to your own 
product. Detailed information on types 
and sizes available, and the advantages 
it offers, are outlined in the Torrington 
Needle Bearing Catalog available on re- 
quest. Write for Catalog No. 9. 
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ONFIDENCE in people or things has to be 
earned — usually through repeated testings. 


The steady growth of Cleveland Worm Gear 
sales is a fine example of earned confidence— 
because repeat orders from established cus- 
tomers comprise a substantial share of each 


year’s new business. 


Worm Gear Drives and Speed Reducers are 
this Company's exclusive product. For a 
quarter-century, leaders in one great industry 
after another have been applying “Clevelands” 
to their respective production machinery. 
Throughout these widely-diversified industries, 
thousands of Cleveland Worm Gear Speed 
Reducers installed 10, 15 or 20 years ago, are 


still giving steady, unfailing service. 


Whatever your proposed application for Worm 
Gear Units, call in a Cleveland Representative. 
Backed by the Company’s long experience in 
building Drives for difficult as well as stand- 
ard applications, his counsel should prove 
valuable. The Cleveland Worm & Gear Com- 
pany, 3275 East 80th Street, Cleveland, Ohio. 


Affiliate: The Farval Corporation, Cleveland, Manufacturers of 
Centralized Systems of Lubrication. 









EARN YOUR 















ventric portion of the stationary shaft about which 
the assembly revolves. 

Two points brought out by the inventor are: That 
the eccentric action causes the pistons to travel slower 
on the power and intake strokes than on the exhaust 
and intake portions of the cycle; and that centrifugal 
action due to the spinning of the engine around its 
central shaft is utilized to cool the sprayed oil and 
to return it to a reservoir for use again. 

One half interest in this patent, which is identified 
by No. 2,075,786, has been assigned to Harry M. 
Swensen of Los Angeles. 


IGH accuracy and finish comparable to that of 
precision gages is demanded on bearing rollers. 
At the same time the volume in which they are needed 
and price considerations dictate that they must be 
finished by an economical mass production method. 
Grinding and lapping after hardening has been rec- 
ognized as a standard method of sizing and finishing 
these rollers. Heretofore, however, this has meant 
two operations—one for the circumference and an- 



































Fig. 2—Bearing rolls are lapped on periphery and 
thrust ends as they roll in spiral groove 






The primary object of the 
invention about to be described is reduction in cost 
of grinding and lapping through simplification of the 
process and machinery for carrying out this work, 
this without sacrificing accuracy and finish. Alvin B. 


other for the thrust ends. 


Einig, the inventor, has assigned his recently granted 
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SELF-LOCKING NUT 


Fig. 1510 (above) ‘Cutout section of UNSHAKO 
Nut, showing Locking Ring in position. 











THAT 
HOLDS...... 


Once in, no amount of jarring or vibration can loosen the 
UNSHAKO Self-Locking Nut. (Yet it backs off easily with 
the aid of an ordinary wrench.) 


The built-in, self-locking ring or floating thread holds it 
fast (without fuss with straying pins or washers) and ab- 
solutely prevents accidents and failures from loosened nuts 


in vibration wracked machines. 


Complete information and prices cheerfully furnished. 


STANDARD PRESSED STEEL Co. 


BRANCHES JENKINTOWN, PENNA. BRANCHES 
BOSTON CHICAGO 
DETROIT BOX 102 ST. Louis 
INDIANAPOLIS SAN FRANCISCO 


REALLY 
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METALINE 


OILLESS BRONZE 








@ Our many years of service to 





industry has taken us into a variety 
of machinery installations. There- 
fore we are in a position to rec- 
ommend the correct design, type of 
bronze and grade of Metaline for 
industrial applications. 

You are relieved from bearing 
worry once our engineers have 
studied your problem and issued 
specifications. Metaline Oilless 


Bronze Bearings are strictly oilless, 


therefore troublefree. 


Metaline Bearings are working day in and day 


out in machinery for the following industries: 


STEEL TEXTILE FOOD 
RUBBER CHEMICAL PAPER 


R. W. RHOADES METALINE CO. 


INCORPORATED 


40-17 Fifth St., Long Island City, N. Y. 




















patent to the Motch & Merryweather Machinery Co. of 
Cleveland. 

In Fig. 2 there is shown in section and diagram- 
matically the vital portion and the scheme of opera- 
tion of the machine developed by Mr. Einig for the 
continuous and simultaneous grinding or lapping of 
body and thrust ends of tapered rollers. The base, or 
roll support, is a thick stationary disk which may be 
of metal, an abrasive composition, Bakelite or other 
suitable material. In its upper surface there is cut a 
spiral track which begins at the extreme left and pro- 
ceeds in a clockwise direction to the point where the 
inclined chute leads to the central opening in the sup- 
port disk. 

For handling tapered rollers, the bottom of the 
spiral track is inclined at such an angle as to bring 
the upper surfaces of the rollers horizontal to the 
lower face of the grinding or lapping wheel. Also the 
radial outward sidewall of the track is inclined to form 
an angle with the track which is equal to that between 
the thrust end and peripheral surface of the rollers. 
If the support is not of an abrasive material, this side- 
wall is charged with grinding compound. 

On top of the support disk is mounted a roll carrier 
which consists of a thin, radially slotted disk having 
a ring gear flange which is a running fit on the sup- 
port disk. This disk is driven in a clockwise direction 
by the pinion at the left. 

The grinding or lapping disk, formed of suitable 
abrasive material, revolves above the support disk in 
the same direction as the roll carrier but at a very 
much higher rate of speed. It will be noted that the 
axis of this grinding disk is offset considerably to the 
right of the axis of the support disk. This offset 
causes a portion of the left side of the carrier and 
supporting disk to be at all times exposed, which per- 
mits the rollers which are to be ground to be deposited 
successively one at a time in the outer ends of the 
slots in the roll carrier and at the same time in the 
outer end of the spiral track in the support disk. 

The action of the slowly revolving carrier disk is to 
sweep the rollers along the spiral track in the support 
disk toward and finally into the discharge chute at 
the center. During this relatively long journey, dur- 
ing which they roll along the bottom of the spiral, 
the rollers are ground or lapped on their rolling sur- 

face by the revolving disk above them, and receive the 
same action on their thrust ends through contact with 
the abrasive side wall of the spiral, against which 
they rub as they roll along. 

The number of Mr. Einig’s patent is 2,075,104. 


INCENT BENDIX of South Bend, Ind., has been 
granted a patent on an automobile brake which 
departs radically in its design from the conventional 
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G-E 
DISCONNECTING 
CORD SET 


This type of G-E Cord Set has many advantages. 
In manufacturing, there is no cord set to hinder 
assembly. Appliances on display look better with- 
out dangling cords. When Geplidince is delivered 
to the customer, the G-E Disconnecting Cord Set 


_ is as clean as the product itself. When not in use, 


the G-E Cord Set is easily detached and put away. 


2. Lead wires in the devices are looped and com- 
pletely sealed in rubber. 


3. Terminals are permanently embedded in rubber. 


4. Both ends of cord are sealed. Moisture and 
dust are kept out forever. 


5. Only cord approved by the Underwriters’ Lab- | 
oratories is used in G-E Cord Sets. 


Sturdy G-E Rubber Connectors and Plugs 
are molded directly to the cord. Only G-E 
Cord Sets have this one-piece, molded con- 
struction. It guarantees permanence. 


aint 


G-E 
PERMANENTLY 
ATTACHED CORD SET 


This type of G-E Cord Set has many applica- 
tions. The rubber cord protector molded on the 
terminal end acts as a bushing and relieves all 
strain on the connections within the appliance. 
The cord is fully. protected where the bending 


strain is severest. There are many types of G-E 
All-rubber Strain Reliefs available. 


G-E Accessory Equipment Engineers are available to help 
solve your cord set problems. For an appointment and further 
information, write Section 9-107, Appliance and Merchandise 
Department, General Electric Company, Bridgeport, Conn. 


GENERAL @ ELECTRIC 


ACCESSORY EQUIPMENT 


MACHINE DESIGN—July, 1937 





G-E CORD SETS ARE BETTER 


BECAUSE 


1. Only G-E Cord Sets have rubber devices 
molded on both ends of the cord. It is the only 
cord set protected by a bonded, homogeneous 
rubber insulation throughout . . . literally one 
piece of rubber from end to end. 


es 
ats SE 


APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY. BRIDGEPORT, CONNECTICUT 





5900 
CLEVELAND 


CASTINGS e 


THEY HAD TO BE 


WELLMAN 





ELECTROPLATED 


The above photograph illustrates the rapidly 
increasing number of tubes, for city bus, street 
car and tubular furniture manufacturers, 
plated here because the designer specified 
Wellman electro-plating—to assure sufficient 
coating thickness. 


Many designers of parts that must be plated 
thick enough to resist constant tough wear 
simply specify Wellman plating—there is no 
need to add an  “extra-thick-coating’’ 
notation. 


“If it’s Wellman it’s well-made’”’ 


By specialization and standardization of 
our plating production we can give you un- 
usually high quality at a production cost that 
will be of keen interest to you. 


Let us send a man to give you our estimate 
on the plated parts you now use. Write or 
call us today. 


lke WELLMAN 


Bicuze and Aluminum Ca. 


SUPERIOR 


MACHINED PARTS e BENT TUBES 


AVENUE 
OHIO 


PLATED PARTS 





























drum type of brake. While the patent—No. 2,076,538 
—covers both wheel and transmission brakes, only 
the former will be considered here and is the one 
illustrated by Fig. 3. 

The principle on which the device operates is that 
of squeezing a revolving plate between two stationary 
plates, floating rings of friction material preventing 
any metal-to-metal contact, at the same time giving 
a better braking effect. 

The method by which the squeezing action is 
brought about is interesting. The flange of one of 
the inner movable disks is keyed to a cylindrical 
mounting bracket which is carried on the wheel 
spindle. This holds the disk from revolving, but leaves 
it free to move in or out. The flange of the outer 
disk fits over that of the inner disk on spiral threads 
of abrupt pitch. These threads are arranged to per- 





O 






Fig. 3—Braking is accomplished by squeezing a 
flat ring between floating friction rings 


mit convergent movement of the disk spirally in the 
direction of rotation of the wheel. 

A short curved section of rack is fastened to the 
outer periphery of the flange of the outer disk. A 
pinion, connected to the operating rod through a 
universal joint, meshes with this rack and operates 
the brake by “screwing” the plates together, thereby 
putting pressure on the revolving web between them. 

The inventor points out that when the initial con- 
tact occurs between one of the friction mats and the 
revolving web, the effect is to continue the spiral 
movement of the disk carrying the rack. This tends 
to effect complete frictional engagement between the 
web and both mats—in other words, the brake be- 
comes self-energizing. 
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MANY STEPS OF ACCURACY 


Every Century Squirrel Cage Motor must pass many 
steps of controlled accuracy—from the selection and 
trectment of raw materials to the final running tests of 


each individual motor. 


This watchful care—backed by 34 years of knowing 
how to build good motors—assures you of the following 


advantages: 


(1) They Start Quietly... (2) Run Quietly—No 


CENTURY 
1806 PINE ST., ST. LOUIS, MO. e 


ELECTRIC 
OFFICES AND STOCK POINTS IN PRINCIPAL CITIES 








Disturbing Noises... (3) Are Remarkably Free 
from Vibration... (4) Keep Themselves Clean 
Inside ... (5) Are Easy to Keep Clean Outside 


Century engineers are prepared by long experience to 
give you the full benefits and economies of these im- 
portant features wherever precision production is es- 
sential —where motor driven machinery and equipment 


is subjected to abnormal stresses, shocks and strains. 


COMPAN Y 





SIZES UP TO 60 
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Materials 


Ne and Parts 


Filter Built for Backfires 


UILT to withstand any backfires which might oc- 
cur, Air-Maze Corp., 812 Huron road, Cleveland, 
| has brought out an improved oil-bath type of air filter, 


New Type HO | Heretofore it has been necessary to place “relief” 


The Lowest Priced | | 
Ever Built ,_, 


Dumore 


Question the designer of any machine or device operated 
by a Dumore fractional horsepower motor. He'll tell you 
he wanted the extra hours of dependable power that he 
knows are built into Dumore Motors through precision 
manufacturing methods. 

More specifically, he wanted the vibrationless running 
assured by Dumore dynamic balancing; maximum brush 
life obtained by grinding commutators concentric with bear- 
ings; centrifugal “breathing” of windings eliminated by 
expansion at high speed and sealing; 100% contact of arma- 
ture leads accomplished by a special Dumore swaging 
process; each unit “run-in” to seat its brushes properly; and 
the 5-time inspection in manufacture. 

Dumore Universal Motors have been selected to power a 
multitude of machines ... blowers, compressors, saws, 
cloth cutters, hedge trimmers, drills, embossers, floor 
polishers, vacuum cleaners, folders, grinders, massagers, 
routers, hose menders, coin games, sprayers, etc., etc. 
Let Dumore help you solve your power problem; .. . 
write today for catalog and Free engineering service 
application blank. 


THE DUMORE CO., Dept.i27-G, RACINE, WIS. 








CA hy Doo 
WV , N ~ 


ee RP 





































































































valves on the intake pipe elbows of many large engines 
to avoid the possibility of an explosion in the manifold. 
The “relief” valve is now made integrally with the 
filter obviating the need for any other valve in the 
manifold. Interior construction of the new filter fol- 


Spring-loaded valve 

in top of air filter 

obviates chance of 

damage from mo- 
tor backfire 





lows the general Air-Maze principles. When air is 
drawn under the hood edge and passes down the skirt, 
the oil in the sump automatically washes the large cir- 
cumferential filter element. The top or hood of the 
filter is fitted with a complete backfire valve assembly 
mounted on a web casting which screws on to the 
filter center stem. The valve rests on leakproof gas- 
kets and is spring loaded. It is available in sizes for 
engines requiring from 450 to 4000 cubic feet of air 
per minute. Patents are pending on the design. 


Motor Protected from Dust 


(engage against abrasive dust, moisture and 


corrosion, a new design of dual ventilated fan- 
cooled type CS squirrel-cage motors has been brought 


| out by Westinghouse Electric & Mfg. Co., East Pitts- 
| burgh, Pa. 
| sets of air ducts, one set internal and the other exter- 
| nal. The heat exchanger principle is used in cooling. 
| An internal fan circulates warm air through the in- 


The motor frame contains two separate 


ternal duct, the walls of which are cooled by an ex- 
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TYPICAL APPLICATIONS 
OF GARLOCK KLOZURES 
TO VERTICAL SPINDLES 
ON MACHINE TOOLS 


HE Gartock KLOZURE does not “soak 

up” oil—it resists oil. Also it resists the 
high temperatures often encountered in oil 
seal service. The special GARLOCK com- 
pound of which the KLOZURE sealing 
elements are made is dense, grainless, non- 
abrasive, tough and resilient. Write for new 
catalog. 


THE GARLOCK PACKING CO., PALMYRA, N. Y. 
In Canada: The Garlock Packing Company of Canada, Ltd., Montreal, Que. 


1887-1937 FIFTIETH ANNIVERSARY 





GREASE TO 
LANTERN 


PATENTED 
The unique design of the 


Gar.tock KLOZURE lends itself to many modifica- 
tions to suit specific service requirements. It is 
extremely simple in construction—the V-shaped 
spreader or spring exerts a constant light pressure 
upon the lip of the sealing ring, pressing it into 
leak-proof contact with the shaft. Performance is 
uniform and dependable. Furnished in a complete 
range of sizes and for every type of oil seal applica- 
tion. 


iG oy 40) '33 
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Simple Outside Adjustment 


Prevents WaAte 


of Air Power 


@ Hannifin ‘‘Leak-proof’’ Air Cylinder construction has 
the simplest outside adjustment of the piston pack- 
ing. Maximum utilization of air power, without leak- 
age, can be consistently obtained, for the original high- 


efficiency piston seal 
is easily maintained 
throughout the entire life 
of the packing. 

Correct adjustment of 





Model JR — double acting 
air cylinder 


Model BR— double acting 
air cylinder 


Model CR— double acting 
air cylinder 


piston packing is made, 
whenever required, from the 
outside of the cylinder without 


disturbing any other parts. The | 
adjusting nut and tube are an | 
integral assembly, locked in | 
position on the threaded end of | 
the piston rod. There can be no | 
end play as the packing wears. | 
Adjustment requires only loos- | 


ening the lock nut and turning 
the adjusting tube. 

Improved air cylinder per- 
formance is available for any 
type of use. Hannifin ‘Leak- 
proof” Air Cylinders are built 
in a complete range of stand- 
ard types and mountings, sizes 
11% to 16 in. diameter, for any 

length stroke. Larger sizes 

built to order. Single acting 
and double acting types, with 


the soft, graphite treated | 





ternal fan blowing large volumes of cool air through 
the external duct. The housing is designed so that 
fresh grease enters the outside edge at the top of the 


Two separate sets 

of air ducts pre- 

vent dust or dirt 
entering motor 


bearing and excess or used grease is discharged at the 
bottom inner edge to the overflow sump. The motor is 
especially adapted for use in dusty atmospheres or 
those containing corrosive fumes. 


Coolant Pump Efficiency Increased 


NCREASED efficiency and higher heads are pos- 

sible with a coolant pump recently developed by 
Pioneer Engineering and Mfg. Co., 31 Melbourn av- 
enue, Detroit. The new unit is called the Pioneer hori- 
zontal pump and is of open impeller design directly 
connected to an electric motor. It is ideally suited 
for installations on machine tools where maximum 
heads are essential, as in multiple or deep hole drill- 
ing or in a central reservoir serving a battery of ma- 


chines. Instead of the conventional packing gland, a 


Coolant pump has 

special type of me- 

chanical seal in 

place of conven- 

tional packing 
gland 


special mechanical seal is used at the shaft opening. 
This permits shortening the distance between the 
pump bearing and the impeller by from 4 to 10 inches. 
The pump operates at normal motor speeds and may 
be driven by single, two or three-phase motors. 


air cushion at either or both 


F _* =» ends if required. Write for 
Bulletin 34-MD with com- 
plete specifications. 


Temperature Control Offered 





Hannifin “Pack-Less’’ Air Con- 

trol Valves available in all 

types for positive control of air 
operated equipment. 


HANNIFIN MANUFACTURING COMPANY 
621-631 South Kolmar Avenue, Chicago, Illinois 


Engineers _¢ Designers « Manufacturers 
Pneumatic and Hydraulic Production Tool Equipment 


HANNIFIN 
IMPROVED AIR CYLINDERS 


68 


O GLASS tubes or liquids are used in the new 

model HS-4 temperature control announced re- 
cently by Burling Instrument Co., 241 Springfield 
avenue, Newark, N. J. Temperature settings can be 
readily changed by means of an adjusting screw and 
dial, and provision is made for locking any desired 
temperature setting. The control is suitable for tem- 
peratures up to 300 degrees Fahr. with an adjustable 
range of 150 degrees Fahr. In place of silver or mer- 
cury contacts, the HS-4 is equipped with hard Bur- 
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de 
LAMINATED 


Sleeve Bearings 


AMINATED Bearings are used in order to obtain the 

highest efficiency possible in sleeve-type bearing applica- 
tions. The most popular combination is either tin or lead base 
babbitt fused to either bronze or steel. The babbitt provides a 
natural low coefficient of friction plus easy conformability. 
The bronze or steel provides the necessary strength to the 
bearing. 


Bronze, as a backing material, has definite advantages over 
steel in many applications. Excepting large production orders, 
Bronze is more economical. Where thrust loads must be pro- 
vided for, flanges of the bronze backing material can carry 
such loads without lamination. With bronze, heat conductivity 
is higher and bearing noises are not carried as readily as steel. 





steam turbines and roll-neck bearings re- 
quire steel as a backing material. In this 
type the babbitt is centrifugally cast into 
the steel shells and then the bearing is 
Heavy duty bearings such as Deisel engines, Airplane engines, machined to prescribed limits. 


LAMINATED SHEET METAL 


HE demand for babbitt lined bearings by the automotive 

industry called for a low priced backing material and the 
development of an economical method of manufacture. The 
lamination of babbitt, in a thin layer, to steel strip in a con- 
tinuous process was the answer. A perfect bond of the two 
materials has been accomplished by exact temperature control 
and the prevention of oxidation of the metals at fusing temper- 
ature. 


The variation possible in laminated bearings is a favorable 
point. The alloy of both the babbitt and the bronze can be 
selected in order to meet the operating conditions. 


For instance, plasticity is lowered when we demand exceptional 
pounding resistance or resistance to wear. In laminated bear- 
ings we combine the strength of the backing material with the 
plastic qualities of the babbitt. 





ENGINEERS . .. DESIGNERS 
METALLURGISTS 


This data sheet is but one of several dealing with the fundamentals of sleeve bearings. 
Others cover such subjects as Alloys, Lubrication, Design, etc. You can secure the entire 
series by simply writing us on your letterhead. The complete series comes in a handy folder 
that will fit right into your files. Write us today. There is no obligation. 





—_=- 


JOHNSON BRONZE COMPANY 


= cry 525 SOUTH MILL STREET . NEW CASTLE, PA. aw 


yy esleeve BEARING HEADQUARTERS 
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Industry Runs On 


ee 


SV LAL. EVLA A 


Precision Needle Bearings 


U.S. Pat. No. 1,985,693 


HE great load capacity of McGill 

MULTIROL Precision Bearings in 
limited space is revolutionizing radial 
bearing practice in machine design 
throughout the industry. 


Since their introduction by McGill eight 
years ago, MULTIROL bearings have defi- 
nitely proved their ability to far outrun 
plain bearings, and frequently other anti- 
friction types, in a wide variety of uses — 
especially under sustained heavy or inter- 
mittent shock loads. Investigate MULTIROL 
adaptability to equipment you design or 
build. MULTIROL bearings are stocked in a 
wide variety of standard sizes from % to 
6-inch bore, single and double rows of 
rollers, at low, volume production prices. 
Corrosion and heat resisting types and 
special designs engineered to individual 
needs. 


Send for Bulletin No. 37 
MSGILL MANUFACTURING CO. 


Bearing Division, 1450 N. Lafayette St. 
VALPARAISO, IND. 





loid contacts which reduce wear to a minimum. The 
control instruments operate on 110-volts alternating 


In place of silver 
or mercury con- 
tacts, this control 
unit is equipped 
with special alloy 
points 


current, but relays with low voltage control circuits 
can be furnished. 


Small Motor Developed 


VAILABLE in several different types such as 
ventilated, totally enclosed, sleeve and ball bear- 
ing or with worm gear speed reduction units, a 1/50 
horsepower universal motor has been introduced by 
The Dumore Co., Racine, Wis. Known as the “‘H”’ type, 


Motor is available 


| with sleeve or ball 


bearings and with 
worm gear reduc- 
tion units 


it is a compact model with higher efficiency than 
similar motors. The standard totally enclosed *‘H” 
motor is rated at 1/50 horsepower at 6500 RPM for 
30 minutes duty; the standard open model is rated at 
1/50 horsepower at 5000 RPM continuous duty or 1/55 
horsepower at 4000 RPM for 30 minutes duty. 


Pump Developed for Semi-Solids 


NUSUAL in that no valves are used, a positive 
displacement pump which is said to combine the 


| advantages of both piston and centrifugal type pumps 


has been introduced by Robbins & Myers, Inc., Spring- 
field, O. Originally developed in France and known 


| as the Moino pump, this device is capable of handling 
| practically any liquid which will flow through a pipe. 


Its application is limited only by the choice of mate- 
rials used in its construction. The pumping elements 
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Just as valid and accurate, just as 
regularly accepted as the statement 
of a certified accountant is the record 
kept of a product’s performance by a 
built-in Veeder-Root counting de- 
vice. These facts-in-figures are be- 
coming more and more necessary as 
clinching tools in the salesman’s kit. 
Buyers are learning to rely on them— 
for they know that such performance 
records are the last word, the ultimate 
truth in regard to any product. 

These records can be furnished in 
terms of operations, starts, stops, 


O 
O 


YOUR PRODUCT'S 


why 


© 
oo 


"0 


with a built-in Counting Device 


PERFORMANCE | 





revolutions, pieces, trips, mileages, 
volumes, speeds, lengths, handmove- 
ments, light-flashes, ete. They are 
furnished, daily, on such products as 
business machines, elevators, trucks, 
typewriters, machine tools, cameras. 
Your product may seem to have no 
place or use for a built-in counting 
device—and yet the trained eye of a 
Veeder-Root engineer may spot an 
unsuspected opportunity. Few count- 
er applications are obvious at first, 
so make certain you’re not overlook- 
ing a chance to boost sales. Write. 


VEEDER-ROOT INC. 


HARTFORD, CONNECTICUT 


OFFICES IN BOSTON, CHICAGO, CINCINNATI, CLEVELAND, DETROIT, GREENVILLE, S.C., LOS ANGELES, NEW YORK, PHILADELPHIA, PITTSBURGH, 
ST. LOUIS, SAN FRANCISCO, MONTREAL, CANADA, BUENOS AIRES, MEXICO CITY, LONDON, PARIS, TOKIO, SHANGHAI, 
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YOU CAN DEPEND ON 


Dodge Diamond "D" Clutches 


There are probably many times when the equip- 
ment you design will be subjected to heavy shocks— 
when power pressures test capacities to the utmost 
— often a fatal spot for clutches less rugged than 
Dodge Diamond “D’’—compact—rated to allow for 
100% overload — with large friction areas — com- 
pletely enclosed for workmen’s safety and as full 
protection against dust and dirt— Dodge Diamond 
“D” Clutches guard your reputation for quality and 
dependability. Specify Dodge 
Diamond “D” Clutches — backed 
by more than half a century of 
leadership in the manufacture of 
power transmission equipment. 
Write for Catalog No. A-200. 


DODGE MANUFACTURING CORP. 








consist of one stationary part, the stator, and one 
rotating part, the rotor assembly. The stator is in 
the form of a cylindrical lining which has an internal 
form of a double threaded helix, and the rotor is in 
the form of a single threaded helix, such that it 
meshes with, and turns in, the helix of the stator. In 
simple form, the efficient maximum delivery head is 
from 150 to 200 feet of water. By combining two or 


Rotor and stator may be lined with rubber 
as protection against corrosion 


more stators and rotors in the line of flow, 500 to 800 
feet of discharge head can be obtained. Solids with 
diameters up to approximately one-half the clearance 
space between helix and rotor may be pumped. Up 
to one-fourth volume of sand to water is readily 
pumped, and larger ratios may be handled. Five 
sizes are being designed and placed in production 
which will constitute the standard line for the present. 


Larger Air Coupler Offered 
OOLPROOF construction is built into a new '- 
inch air coupler placed on the market by The Ritex 

Co., Berkeley, Calif. Containing an automatic shut- 
off valve, the coupler-gives positive shut off when 
plug is removed. Safety lock nut prevents any chance 


Automatic shut-off valve 

prevents escape of air 

when plug connection is 
removed 


of coupling coming apart when in use. An ordinary 

rubber washer such as is used in a Schrader tire air 

chuck can be used to replace the original one if it wears 
(Continued on Page 76) 


MACHINE Design—July, 1937 








one 
is in 
rnal 
is in 
at it 
. me 
ad is 
yO or 


» 800 
with 
‘ance 

Up 
adily 
Five 
ction 
sent. 


y be 
Ritex 
shut- 
when 
ance 


nary 
o air 
rears 


1937 














da ad ie 
a, 


GREW] tzxetamens 


Wan THAT HELP Cia 
| Depreciation Costs 


TO THE CORE 


By adding years to the life of your motors and 




















machines, Morse couplings help cut your de- 
preciation costs to the core. Morse builds two 
types of couplings. Standard (all-steel) con- 
sists of two facing, hardened-steel sprockets 
wrapped in a silent chain which is the flexing 
medium. The entire assembly is enclosed in 
a grease-packed dust-proof case. MORFLEX 
couplings use rubber as the flexing medium. 
They are furnished with or without cover, and 
require no lubrication. Both Standard and 
Morflex couplings are easy to connect and 
disconnect. For more information, tele- 
phone the Morse Coupling engi- 






neer in your territory or 





write to us here in 






Ithaca, today. 






MORSE 


SILENT CHAINS 






Right: MORFLEX rubber-bushing-type 
coupling without cover. Center: Morse 
Standard Coupling on the job. Above: 
MORSE STANDARD chain and 
sprocket type coupling without 
case. 















MORSE 
ROLLER CHAINS 






KELPO CLUTCHES 


ctExree COUPLINGS 


MORSE CHAIN COMPANY ITHACA N. Y. DIVISION BORG-WARNER CORP. 


MACHINE DEsIGN—J uly, 1937 - 


IMAGINE STOPPING A NEWSPAPER 


PRESS TO ‘Gl Around /” 





HERE is no place for hit-or-miss 

greasing or oiling in modern, high- 
speed printing plants. Presses must not 
be stopped—neither can they be properly 
lubricated manually “on the fly.” But with 
the Farval Centralized System of Lubrica- 
tion, every bearing on the press is ad- 
equately supplied at a// times—no matter 
how long the “run.” 


The Farval Centralized System of Lubrica- 
tion is a mechanical method of delivering 
clean lubricant from a central station 
under high pressure to a group of bearings, 
in exact, measured quantities. Operation 
is constant and positive, regardless of the 
number of bearings in the system, and not 
a bearing is missed. 


Correct lubrication is no doubt an equally 
important factor in the machines yoz 
design, and a Farval System will greatly 
enhance their usefulness to your custom- 
ers. A Farval Engineer will bring you 
full information. The Farval Corporation, 
3265 East 80th Street, Cleveland, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Cleveland, 
Manufacturers of Automotive and Industrial Worm Gearing. 


FARVAL 


CENTRALIZED SYSTEM OF LUBRICATION 


c—Sjoeecal Leliery To Cvery Gearing 


| 


| 





| 
| 





(Continued from Page 72) 
out. Besides the '%2-inch coupler, the company makes a 
%-inch model. 


Synchronous Motor Fits Tiny Space 


ELF-STARTING and only 15/16-inch thick, a 

synchronous motor recently brought out by Han- 
sen Mfg. Co., Princeton, Ind. has a wide variety of 
applications. Model AA operates at 3600 RPM on 
110 volts alternating current, 60 cycles and can be 
mounted in a 2° inch circular space. A _ similar 
model has been used in electric clocks, operating pin- 


Double bearing ar- 
rangement gives 
exceptional rotor 
rigidity in this 
small motor 


ball machines, timing X-ray equipment and other ap- 
plications where a small reliable motor is needed. A 
double bearing arrangement is provided in the new 
model which reduces wear and gives the rotor more 
rigidity. Reduction gears are sealed in a bath of oil 
in a die-cast housing which eliminates the need for 
lubrication. The housing is equipped with four lugs 
which permit the motors to be mounted either from 
the front or rear. 


Heat ‘“‘Spot’’ Possible with Element 


HERE a “spot” of heat is required within a 
limited space, a new small cartridge-type heat- 








Tiny heating element is 
made in brass case 


ing unit, recently announced by General Electric Co., 
Schenectady, N. Y., offers many advantages. The new 
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Look into the Hyatt laboratories. See 
endurance tests running day and 
night, simulating every sort of nor- 
mal and abnormal bearing operating 
conditions. Speeds, shocks, loads, 
temperature, wear, and care—dupli- 
cated and studied in an endeavor to 
add more priceless operating hours 
to the already acknowledged long- 
life span of Hyatt Roller Bearings. 
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Painstaking research, incessantly car- 
ried on by Hyatt engineers, to im- 
prove design, manufacturing mate- 
rials, and application methods. No 
wonder these enduring bearings built 
by Hyatt craftsmen for motor cars, 
farm machinery and industrial equip- 
ment serve so well. Hyatt Bearings 
Division, General Motors Corpora- 
tion, P. O. Box 476, Newark, N. J. 
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ROLLER BEARINGS 











JONES-TIMKEN PILLOW BLOCK 
Shaft sizes 72” to 9” 


ONES roller bearing pillow 
blocks and bearing units are 
built to solve those tough drive 
problems where stamina and the 
ability to “take it’ are mighty im- 
portant. 


One look at these bearings will 
convince you that they belong to 
the Jones drive family. They have 
that sturdy look and years of main- 
tenance records have proved how 
they stand up to the job. 


These bearing units are prac- 
tical ... double row Timken roller 
bearings are locked firmly to the 
shaft by means of a tapered split 
steel adaptor and clamp nut... 
an effective seal retains lubricant 
and prevents the admission of 
dust and foreign matter... they 
are easily removed from the shaft. 


The Jones organization will be 


pleased to give you complete de- | 


tails showing range of sizes built, 
dimensions, construction speci- 
fications and prices. Just ask for 
Bulletin No. 56. 


W. A. JONES FOUNDRY 
& MACHINE CO. 


4413 Roosevelt Road, Chicago, Ill. 


Since 1896 


ones 


HERRINGBONE — WORM— SPUR—-GEAR SPEED REDUCERS 
CUT AND MOLDED TOOTH GEARS—V-BELT SHEAVES 
ANTI-FRICTION PILLOW BLOCKS—PULLEYS 
FRICTION CLUTCHES AND TRANSMISSION APPLIANCES 








unit, the smallest of the General Electric line, is only 
%8 inch in diameter and is manufactured with a brass 
sheath for maximum operating temperature of 750 
degrees Fahr. It is convenient for built-in applica- 
tions and can be quickly installed. Available in rat- 
ings of 30, 75, and 90 watts at 115 or 230 volts, al- 
ternating or direct current. 


Furnace Control Serves Two Needs 


OUBLE adjustments for both fan and limit switch 
settings are provided in the type M-80 com- 
bination fan and temperature control for warm air 
furnaces brought out by The Mercoid Corp., 4201 
Belmont avenue, Chicago. Adjustments permit in- 
dividual setting of both the high and low operating 


Individual adjustments permit separate 
settings of high and low operating 


points. A visible dial is provided which is calibrated 


from 50 to 300 degrees Fahr. The Mercoid sealed 
mercury switch is the operating medium in the new 
control unit. The control dial automatically regu- 
lates the tipping of the mercury switches thus turn- 
ing off or on the fan or blower at the desired tem- 
perature. A flange facilitates installation on the fur- 
nace hood as it may be adjusted for any angle between 
30 and 90 degrees. 


Motor Protector Uses Judgment 


UILT to use “judgment” in protecting motors 

against overloads, a new protector for fractional 
horsepower motors, the “Motor-Cop” is built by 
Micro Switch Corp., Freeport, Ill. Unlike conven- 
tional type protectors which open the circuit as soon 
as the current exceeds 140 per cent of full load rating, 
the new Motor-Cop does not shut off the current until 
an unsafe temperature is reached. In tests it has been 
found that a motor will operate as much as 70 minutes 
under overload before an unsafe temperature causes 
the protector to shut off the current. In addition to the 
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EMEMBER the hot box era of railroading... 

when Friction at work in journal boxes 
brought train after train to a halt and turned 
time tables into mere scraps of paper? 


Those days have gone forever on the railroads 
that are equipped with &{SF Journal Bearings. 
SSF actually made Friction get off and walk! 


Sis tackled the problem of steam railway 
journal friction in its world famous laboratories 
twenty years ago. At that time no bearing in all 
the world had ever been able to solve it. 


So SiSF created a new type of bearing, the 
spherical Roller Bearing, sturdy enough to take 


shocks that make hillsides tremble, designed to 
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-NO LONGER RIDES 
THE RAILROADS 
THAT USE SKF 
JOURNAL BEARINGS 





Copyright 1937, SKF Industries, Inc. 


stand up for years without offering trouble, with- 
out demanding adjustment, without even showing 
signs of appreciable wear. 


Today, there are SSF spherical Journal Bearings 
still in operation after 1,500,000 miles of service. 
And more of them are in use on the railroads of 
the world than all other makes of anti-friction 
bearings combined. EIS’ INDUSTRIES, INC., 

—s Front St. & Erie Ave., Phila., Pa. 
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IF LOWER COSTS FOR QUALITY BEARINGS 








INTEREST YOU 


= U.S. PAT. ae 


NICE 


BALL BEARINGS 


have for more than a third of a century 
served machinery and equipment manu- 
facturers with unfailing and uniform per- 
formance . . . Precision manufacture, friction 
eliminating tolerances, and maximum built- 
in strength assure trouble-free operation 
under all conditions for which they are 
designed . . . A seventy-page reference book 
illustrating standard bearings and giving 


INVESTIGATE... 














protection against excessive temperatures on over- 
loads, a separate bimetal element is actuated by cur- 
rent alone to open the circuit promptly in case of a 


Motor temperature ac- 
tuates safety switch 





stalled rotor. The new protector is small enough to 
mount inside the end bracket of standard motors from 


¥% to one horsepower. 


Minute Motor Has Many Uses 


NTENDED for radio tuning use and applications re- 
quiring motive power in small amounts, a motor 
of split-phase design has been brought out by Delco 
Appliance Division, General Motors Sales Corp., 
Rochester, N. Y. The motor is approximately 3 inches 


valuable bearing data is available . . . | high and 2% inches wide. Armature is built to ob- 
| viate any dead spots and gives exceptionally high 
starting torque. Other features include: Double- 


Write for your copy today. 


NICE BALL BEARING CO. 


2955 Hunting Park Avenue 
NICETOWN 
Philadelphia, Pennsylvania 








| Split-phase motor is 
| three inches high and 
2% inches wide 





| run enamel-wire field coil, laminated stator and rotor, 
| self-aligning composition bearings and optional re- 
|. versibility. At 2500 RPM the motor gives .002 horse- 
| power and operates on voltages from 6 to 110 and 25, 
90 or 60 cycles. 





| New Alloy Combats Corrosion 


RODUCED primarily for service in equipment 

handling hydrochloric and other corrosive acids, 
a new alloy known as “Hastelloy B” is now being 
offered. It was developed by Haynes Stellite Co. and 
Union Carbide & Carbon Research Laboratories, Inc., 
205 East 42nd street, New York. The new alloy is 
composed of nickel, molybdenum and iron. Its physical 
properties are comparable to those of a good grade of 
alloy steel, tensile strength being about 135,000 to 
140,000 pounds per square inch. The hardness and 
strength of Hastelloy B, although making it somewhat 
hard to forge, are of good advantage in other ways, 


Coolant Pumps 


| 
The Viking Coolant Pump is designed with many | 
special features. Features that improve its adapta- | 
tion to the special purpose of supplying the | 
cooling liquid to metal being processed by 
machine. We've got a lot to tell you about this | 
pump. We suggest that you write for bulletins, | 
today. 


VikKING Pump ComPANY 
CEDAR FALLS—IOWA 
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for the alloy is unusually strong at high tempera- 
tures. Important applications of the metal are for 
agitator units, heating and cooling coils, pumps, 
valves, pipes and fittings. 


Pump Motors Have Wider Range 


HMARACTERISTICS and design of motors avail- 
able for driving rotary geared motorpumps made 
by Brown & Sharpe Mfg. Co., Providence, R. I., have 
recently been changed. Pumps Nos. 101, 102 and 103 
are now made to run in one direction only, the di- 


Pumps are now 
driven by three- 
phase motors which 
run in only one di- 
rection 





rection being determined by the side of the pump on 
which the discharge is located. These pumps are 
now available with three-phase motors both in 220 and 
440 volts, 60 cycles. Similarly, No. 204 centrifugal 
motorpump is now furnished with three-phase, 50 
cycle, 220 volt motor turning at 1425 RPM. 


Bearing Take-Up Easily Adjusted 


TANDARD antifriction or babbitt bearings are in- 
terchangeable on a new type of take-up bearing de- 


Only necessary 
to remove plate, 
take out key and 
pull out screw to 
make bearing 
adjustments 





Signed by The Smith Power Transmission Co., Cleve- 
land. The adjusting screw and nut are replaceable 


MACHINE DEsiIGn—J uly, 1937 





BR UNING Since 1897 


—A nation-wide service in sensitized papers, reproduction 
processes, drawing material and drafting room equipment. 





CHARLES BRUNING COMPANY, IN 
102 Reade St., New York, N. Y. 


tracing cloths and drawing papers. 





Gentlemen: Please send me your FREE sample book of tracing papers, 


acta ae a a la a 
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NEW_YORK ¢ CHICAGO ¢ LOS ANGELES ¢ BOSTON ¢ DETROIT 
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without the need of removing bearing or frame. For 
removing take-up screw and nut to replace worn parts, 
it is only necessary to remove plate on adjusting end 
of frame, remove key in bearing frame which retains 
screw and pull out screw with nut. Adjustments may 
be quickly made in the field without the need for re- 
placing individual parts which wear rapidly. 













Pushbutton Easily Operated 





ROVIDED with a large ‘‘mushroom” head, an im- 
P proved pushbutton station has been developed 
by General Electric Co., Schenectady, N. Y. for ap- 
plications where the operator wears heavy gloves or 
asbestos mittens. The mushroom head projects from 
the front of the button, making it an easy matter 








loading anti-friction 





thrust bearings 


LAMINUM SHIMS not only provide the precision required for loading this 
anti-friction bearing in the original assembly the shim makes possible the 
same accuracy in adjustments from time to time for the life of the bearing 

without filing or machining! You simply P-E-E-L one or more laminations at 


a time from the solid laminated brass shim 


Projecting head on push- 

button makes it easy for 

gloved operator to shut 
off power 






Write for a sample of LAMINUM either .002 or .003” laminations 














21-26 441m AVE., LONG ISLAND CIT 







i 
LAMINATED SHIM CO., 






BRAD FOOTE’S NEW REDUCER MANUAL 
IS NOW READY 





for the operator to slap the button when conditions 
require him to make a rapid, positive shutdown of 
the machine. The new pushbutton is of the same 
| general construction as standard G.E. heavy-duty 
pushbutton stations, except that in the new station 
the molded “‘stop’’ button to which the mushroom head 
is fitted is approximately % inch longer. 















Addition Made to Coupling Line 







N ADDITION to the line of Model S-2 flexible 
couplings, having a maximum bore of two inches 

| and a horsepower rating of 12% at 100 RPM, has 
been announced by Ajax Flexible Coupling Co., West- 
field, N. Y. This new coupling has a torque rating of 

| 660 foot-pounds and a maximum RPM of 7500. Over- 
all diameter is 6% inches. All Model S-2 couplings 
are of rubber-cushioned design and stocked with bores 
from 1% inches to two inches. 



























Send For 
Your Copy 


The Brad Foote reducer manual has been scientifically 
compiled, making it easy to obtain ratings and dimen- 
sions at a glance. The book is especially useful in obtain- 
ing new thoughts in the power transmission field and will 
be definitely helpful in solving your problems for power 
transmission. 


FOOTE GEAR WORKS, INC. 


1301-D S. Cicero Avenue Cicero, Illinois 


















Motor Is Totally Enclosed 








OTALLY enclosed, fan cooled, the type CP motor 
introduced by Wagner Electric Corp., St. Louis, 
| Mo., is ideally suited for operation in atmospheres 
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laden with abrasive dust, in corrosive gases and ex- 
treme dampness. The motor consists of a skeleton 
type stator, deeply grooved on the outside to in- 
crease radiation. An external blower is mounted on 
the front end to direct cooling air around the front 
endplate, over the corrugated surfaces and through 
a baffled back endplate down over the bearing. The 


Motor shaft has 

machined fillets at 

each change of di- 

ameter to avoid 

stress concentra- 
tions 





shaft is made of special alloy steel and has machined 
fillets at every change of diameter to prevent concen- 
trated stress. Ball bearings are of the cartridge type, 
and of the same diameter on both ends to permit 
double shaft extensions of the same diameter. Feet 
of the motor are welded to the frame and are made 
of high tensile strength steel. 


Foot-Operated Motor Controller 


OR installations where the operator must have 
both hands free while starting or stopping his ma- 
chine, General Electric Co., Schenectady, N. Y., has 
developed a treadle-operated, watertight pushbutton 
station (type CR2940-2A18). The enclosing parts of 


Packing gland on 
treadle shaft pre- 
vents moisture en- 
tering controller 


the control, case and cover, are made of cast iron, and 
a Cast-iron treadle is built-in to the cover. To eliminate 
the possibility of moisture entering the station, a pack- 
ing gland is fitted on the treadle shaft where it enters 
the case. The shaft is also provided with a spring 
Which causes the pedal to return automatically to a 
neutral position. 
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PUNER CONTRO 


perfected by 


PIEHLE 


Through twenty-five years of engineering expe- 
rience and governor research, the Pierce Gover- 


nor Company has developed a line of 







governors that completely covers 


every industrial ; application. e The 
Pierce Engineer- * ing Staff 
co-operates with engine designers and 
builders, and all manufacturers of engine- 
driven equipment in the 


development of new or ¥ 








unusual types of governors to meet to- 
day’s needs. e Correct in principle, 
painstakingly built to a min- imum tol- 
erance, Pierce Governors 

are recog- nized as 


standard the world over. e Put 
your governor problems up to 
Pierce—write for new complete 
catalog just off the press. 


PIERCE GOVERNOR COMPANY 
109 OHIO AVE., ANDERSON, INDIANA 





PIERCE GOVERNORS 


STANDARD SINCE 1913 





HEAVY IMPACTS AT HIGH SPEED 


When a leading manufacturer of pulverizing equipment had to find bearings 
that would carry tremendous loads, withstand proportionate impacts delivered 
at high frequency, and at the same time operate at abnormally high speeds for 
bearings of size necessarily involved, he came to ROLLWAY. 


The applications were radical and if successful would immediately decrease the 
limitations normally placed on roller bearing performance. 

Intensive study by ROLLWAY engineers yielded recommendations that have 
given first-class, trouble-free performance. 

Perhaps we can kelp solve some of your tough problems—The first step is to 
write fora ROLLWAY Analysis. 


ROLLWAY BEARING CO. INC., SYRACUSE, N. Y. 











TUTHILL PUMPS FOR THE PURPOSE 


It’s sound engineering to build the pump into your ma- 
chine. That’s why Tuthill is working hand in hand with 
machine designers and manufacturers, furnishing small 
industrial pumps for coolant, lubrication and hydraulic 
mechanisms, which can be incorporated directly into the 
design of the machine. 


W rite FOR COMPLETE INFORMATION TODAY 


TUTHILL PUMP COMPANY 


941 EAST NINETY-FIFTH ST., CHICAGO, ILLINOIS 








For information on pump illustrated, send for 
Tuthill Small Industrial Pump Bulletin 














Viewpoints 
(Continued from Page 52) 


book will be ready for publication in the Fall. Many in- 
teresting and favorable comments on the appearance 
of the articles in book form have been received. 


Polygonal Parts Serve Designer 


To the Editor: 
HERE are endless uses of polygonal forms in de- 
sign which solve specific problems for the de- 
signer. These applications are usually in obscure in- 
stances, however, and the average engineer never 
comes in contact with them. 

One interesting application is the use of cams of this 
type for the purpose of reproducing such forms on 
work-pieces. In the production of many ornate furni- 
ture legs and other furniture pieces which have an oc- 
tagonal or hexagonal section plus sweeping curves 
lengthwise, the automatic turning lathe is used. A 
gang of cutterheads is mounted on a shaft which, in 
turn, is in a trunnioned mounting in line with and 
behind the axial line of the work. The work itself is 
mounted between a pair of centers which revolve 
slowly, though the gang of cutterheads turns at high 
speed. The problem is to swing the cutterhead shaft 
to and from the work as the latter revolves. The cut- 
terhead shaft must approach the work at such a rate 
as to generate an octagonal, hexagonal, oval or other 
form on the work, as predetermined. 

To do this, a polygonal, oval or other type of cam 
is mounted at the end of the work in connection with 
one of the centers which supports it. A contact shoe 
is arranged upon the trunnioned mounting frame of 
the cutterhead shaft in line with, and bearing against 
the cam. Spring action is provided to force the two 
machine elements to approach each other, but they 
are held at a given point at every instant by the cam 
and shoe. Thus, as the work turns slowly, the gang 
of cutterheads swings back and forth to generate the 
desired section on the work. 

There is little relation between special lathes and 
steam traps, but another interesting use of polygonal 
forms is illustrated by the latter. In a steam trap of 
the inverted bucket type, the intake tube forming the 
stem on which the sliding element is actuated, is hexa- 
gonal in form. The reduction of friction is consider- 
able with a round inside diameter sliding on the outer 
corners of a hexagonal form. 

There are other instances in which the principle 
could be advantageously applied in modified form. No 
mechanical law prevents turning or grinding the outer 
corners of a slightly oversize hexagonal shaft to oper- 
ate with a combined sliding and turning action in the 
common inside diameter tube, or possibly to operate 


on a strictly turning or sliding basis. 
— J. E. H. 


Peoria, Iil. 
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MANUFACTURERS 
PUBLICATIONS 


LLOYS (IRON)—Pumps, valves, heat exchangers 

and other parts made of corrosion-resistant metal 
are described in a general catalog issued by The Duriron 
Co., Inc., Dayton, O. 


ALLOYS (NICKEL)—Applications of Monel metal 
in the gyro-pilot, in pumps, sewage disposal equipment 
and for fasteners are described in Vol. 1, No. 2, of 
“Nickelsworth” published by the International Nickel 
Co., Inc., 67 Wall street, New York. 


ALLOYS (STEEL)—A new metallurgical handbook 
of 189 pages giving a complete review and reference 
source for the chemical composition, physical proper- 
ties, heat treatment and recommended applications and 
fabricating procedure of all irons and steels with 
vanadium as an alloying agent has been published by 
Vanadium Corp. of America, 420 Lexington avenue, 
New York. 


ALLOYS (STEEL)—Methods of welding Enduro 
stainless steel, are described in a 20-page booklet issued 
by the Republic Steel Corp., Cleveland, O. Examples 
are shown of parts and structures that have been 
successfully welded of this steel. 


BEARINGS—Specifications and prices of standard 
bronze bearings manufactured by the Buckeye Brass 
& Mfg. Co., 6410 Hawthorne avenue, Cleveland, are 
covered in catalog 137 issued by the company. 


BEARINGS—Volume 1 of the eleventh edition of the 
New Departure handbook, prepared by New Departure, 
Division of General Motors, Bristol, Conn., contains 
complete specifications on standard types of ball bear- 
ings made by the company. Load computation data 
and formulas will be covered in volume 2 to be avail: 
able shortly. 


CONTROLS (ELECTRICAL)—Various types of au- 
tomatic Mark-Time switches for stopping current after 
a predetermined period are described in a small book- 
let issued by M. H. Rhodes Inc., Rockefeller Center, 
New York. 


CLUTCHES-—In a booklet issued by Rockford Drill- 
ing Machine Division, Borg-Warner Corp., 113 Catherine 
Street, Rockford, IIL. illustrations are shown of a variety 
of Pullmore clutch applications. Specifications of the 
clutches are included in the booklet. 


COUPLINGS— Bulletin 4100 superseding bulletins 181 
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Whitney Chain Drives for Power Transmission 
and Conveying purposes offer an unusually wide 
latitude of design to the engineer and manufac- 
turer of industrial machinery. They can be de- 
signed for 

High average ultimate strength 

Overload capacity —Long Life 

High, medium or low speed drives 

Smoothness and quietness of operation 

Short or long shaft centers 

Flexibility for unusual space requirements 

Reversibility of shaft operation 

etaele lime libmelcticcemerr tim tec (@iirail 

earl ieeell (oem elmer tea sliria cer ce 

Corrosion and heat resistance 

wiccilccemi emer le a eciemectates 

Patented automatic drive release 
Let Whitnev Chains and engineers cooperate on 
your problems. Write today for Catalog A. 


The Whitney Chain & Mfg. Co., Hartford, Conn. 


WHITNEY CHAINS 





































SPRING WASHERS 


Spring washers and lock washers of every type and size, includ- 
ing the well-known Hipower and Kantlink types. There are 
thousands of more places where spring washers would improve 
the value of any product where bolts, nuts, cap or machine 
screws are used. 


& 
STEEL BARREL CLOSURES 


Forged and machined fittings for steel barrels, drums, tanks and 
metal packages, including plugs, rings and flanges. Very rugged 
for use in transportation of alcohol, turpentine, oils and other 
expensive liquids. 


Zu 
oe 


<< 






STEEL ROD ENDS 











Drop forgings including steel rod ends of the adjustable yoke, 
plain yoke, and eye types. These articles in standard sizes and 
threads afford tremendous savings over special designs. 

Forged steel handles for heavy containers—can be rigidly welded, Qs 

riveted or attached by a strap to lie flat when not in use. Rug- 

ged and most satisfactory for hard usage. 
Spring retaining rings of special heat-treated spring steel are 
carried in many stock sizes—both open and closed types. Use of 
a spring retaining ring is an excellent manner of creating a 

RHEOSTATS—RESISTORS—LOAD 

BOXES AND SPECIAL APPARATUS 

Our electrical division—Hardwick, Hindle, Inc.—makes as fine 


CONTAINER HANDLES 
} RETAINING RINGS S 
shoulder on a shaft. 
electrical resistance products, fixed and variable, as can be devised. 





Other products include windows for buses and 
railway cars, railway car window curtains, 


curtain rollers and fixtures, sash locks and lifts. 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK, N. J.—EXPORT DIV., 15 E. 26 ST, N. Y. C. 










A reproduction of 
Model AG—6H.P. 
Engine with clutch 
and power take-off. 


8 sizes—lI to I6H.P. 


POWERFUL UNITS 


STURDY, 
DESIGNED FOR HARD SERVICE 


Still they weigh less — 
they take up less space 
and they cost less. Ask 
for complete catalog. 


MOTOR CORP., MILWAUKEE, WIS. 













and 182 gives specifications, applications and construc. 
tion of Steelflex couplings, manufactured by The Faik 
Corp., Milwaukee. 

ENGINEERING DEPARTMENT—Decimal equivalent 
and tap drill size charts, covered with cellophane, show- 
ing nominal and decimal dimensions of all standard 
drills, one inch and under, arranged in order of sizes 
have been prepared by Whitman & Barnes, Inc., De- 
troit. 

ENGINEERING DEPARTMENT — Vibration study 
and other applications of the Neobeam oscilloscope are 
the subjects of a booklet prepared by Sundt Engineer- 
ing Co., 4238 Lincoln avenue, Chicago. Other instru- 
ments made by the company are described. 


ENGINEERING DEPARTMENT —Description of the 
rew Revolute 3-H blueprinting machine is given in a 
pamphlet by Paragon-Revolute Corp., Rochester, N. Y. 


FINISHES—Stainless steel snap-on moldings for use 
in industrial design are covered in a 12-page illustrated 
booklet prepared by Pyramid Metals Co., 455 North 
Oakley bculevard, Chicago. Method of attaching the 
moldings is also shown. 


INSTRUMENTS—Catalog 15-C of The Brown Instru- 
ment Co., Philadelphia, covers the complete line of 
millivoltmeter pyrometers made by the company. It 
also describes a new moisture-proof rotary switch, con- 
trol relays, valve mechanisms, thermocouples and acces- 
sories. 





INSTRUMENTS—“The Technique of Noise Measure- 
ment” is the title of bulletin 20 issued by General Radio 
Co., Cambridge, Mass., and explains the use of the 
sound level meter and how to make sound measure- 


ments. 





INSTRUMENTS—Detachable instruments for out- 
door and indoor service are described in catalog sec- 
tion 43-600 of Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. In addition to a price list, this ten- 
page pamphlet includes outline dimensions, application 


data, testing facilities, and wiring diagrams. 


the 
re- 


INSTRUMENTS—New developments including 
high speed photoelectrically balanced multipoint 
corder are contained in catalog 1101C recently issued by 
C. J. Tagliabue Mfg. Co., Park and Nostrand avenues, 
Brooklyn, N. Y. Photographs show the working parts 
of the instruments. 


LUBRICATION AND LUBRICATING EQUIPMENT 

Technical Bulletin No. 270.1 of the Acheson Colloids 
Corp., Port Huron, Mich., explains by text and line 
drawings the utility of graphite surfaces. Other uses 
of graphite than for lubrication are described. 


LUBRICATION AND LUBRICATING EQUIPMENT 
Specifications and descriptions of the many parts 
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which make up the Alemite line are given in an il- 
lustrated booklet of Alemite, Division of Stewart-Warner 


Corp., Chicago. 


PACKING AND PACKING GLANDS—A booklet of 
20 illustrated pages containing information on oil seals, 
types of installations and a complete listing of sizes 
has been issued by Victor Manufacturing & Gasket 
Co., 5752 Roosevelt Road, Chicago. Title of the booklet 
is “Victoprene.” 


PACKING AND PACKING GLANDS--Commemorat- 
ing the 50th anniversary of the Goetze Gasket & Pack- 
ing Co., Inc., New Brunswick, N. J., the company has 
published a booklet describing the plant and processes 
in the manufacture of gaskets. 


PACKING GLANDS AND PACKING—Complete data 
on various kinds of packing is contained in a 112-page 
book issued by United States Rubber Co., 1790 Broad- 
way, New York. An index of new and old parts num- 
bers is included in the book. 


PLASTICS—“The Story of Molded Plastics” is the 
title of a 40-page booklet released by Chicago Molded 
Products Corp., 2145-58 Walnut street, Chicago, cover- 
ing the important essentials of producing plastic prod- 
ucts. A listing and illustrations of standard molded 
products are given in the booklet. 


SPROCKETS—Bulletin 60 released by Baldwin-Duck- 
worth Chain Corp., Springfield, Mass., covers specifica- 
tions and prices of standard hub sprockets for single, 
double and triple roller chains. 


TUBING--A comprehensive booklet giving applica- 
tions, specifications and general information on seam- 
less steel tubing has been prepared by the Pittsburgh 
Steel Co., Pittsburgh, Pa. Beam and other formulas 
are included in the booklet. 


TUBING—Bulletin SS-3 of the American Brass Co., 
American Metal Hose branch, Waterbury, Conn., illus- 
trates typical installations of flexible tubing, describes 
its construction and gives general specifications. 


UNIONS—Uses and properties of the new Dualsteel 
union are described in a leaflet released by Rockwood 
Sprinkler Co., Union Division, Worcester, Mass. The 
union is available in a wide variety of sizes and with 
silicon or stainless steel seats. 


Research Publications 


Alignment Charts, Their Construction and Use, By 
Dr. Paul N.Lehoczky, department of Industrial Engi- 
neering, Ohio State University. Purpose of the book 
is to teach the reader to construct a simple type of 
chart for any type of equation, no matter how involved, 
and to do this without the necessity of a theoretical 
background other than algebra. The method employed 
is called “kitchen recipe” because it presents the mate- 
rial in that fashion without going into the theory. 
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8,000 lbs. 


on a tiny packing 





X-ray thinking created 
packings that withstand 
14,000 lbs. pressure 


Home of Research engineers looked over the de- 
sign ... visualized (just like an X-ray) what the 
finished equipment would need in way of pack- 
ing .. . finally produced a cup packing of less 
than %” diameter which withstands 14,000 
pounds pressure per square inch — 6,000 more 


than the minimum requirement. 


To designers, the Home of 
Research offers two things: 


1. The ability to foresee — simply by 
studying your design, even in its early 
stages — the type of packing that will 
give the best service. Taking care of the 
matter early in the design saves trouble 
later on. 


2. Special leathers developed in the Home 
of Research to resist water, oil, gas, 
heat, semi-corrosive liquids, etc., prom- 
ise trouble-free service in actual oper- 


ation. 


At the Packing Point*, 


urite or wire 


ARCH 


WORCESTER, MASS. 


*The point in any design where the 
choice of the right packing comes up. 
6830 
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—compact 

— self-contained 

—save expensive 
power take-off 


3 sizes of Geared Mo 
Nos. 101-102-103. 2 si 


torpumps— 
zes of Cen- 


trifugal Motorpumps—Nos. 204-210. 
May we send data, performance, etc.? 


Unbreakable Body. oS 
Oil feed adjustment with 
shut-off switch. 


Sight glass in shank to 
adjust oil feed to proper 
volume. 


Self-closing hinge cover 


Brown & Sharpe 
Mfg. Co. 
Providence, R. |. 


for easy filling. Send for GITS Oiler Chart 


—iS BROS$ 


MANUFACTURING CO. 


1861 S. Kilbourn Ave. 


CHICAGO 





Oilless Bushings 
Reduce Maintenance 


(Continued from Page 44) 


ing into use again after a dormant period of 20 years 
isa leaded bronze bearing. Originally known as Kelly 
metal this bronze contains from 18 to 35 per cent lead 
which permits extended operation without oil or 
| grease under comparatively heavy loads. The makers 
claim that this bearing has high resistance to shock 
and impact and is suitable for high-speed service. 

For extremely heavy duty operation the most suc- 
owes has been obtained with a solid bronze bushing 





with grooves cast or machined on the inner surface 
|into which graphite is pressed. Fig. 4 shows a bush- 
ing of this type with a part of the outer surface milled 
out to provide an oil reservoir. This type of bearing 
will operate almost indefinitely without oil in the 
reservoir or periodic lubrication; oil added simply 
prolongs life, decreases noise and wear and permits 
the carrying of greater loads at higher shaft speeds. 
Bearings of this type should have a thickness of at 
least 3/16 of an inch to permit cutting of grooves 
deep enough to hold the graphite. Where a thinner 
walled bushing is needed, a metal strip roughened and 
filled with graphite particles is rolled into a bushing. 
This latter type is widely used for small machines 
where space and weight are factors to be considered. 


Rubber Bearing Water Lubricated 


Certain machine applications require an oilless bear- 
ing that sand, grit or other abrasive particles will 
not damage. Developed originally for marine use, 
a water-lubricated rubber bearing is available now 
which can be used in water turbines and large pumps. 
Fig. 5 shows this type applied to the propeller shaft 
| bearing of a boat. Grooves are molded in this bear- 
ing which permit a constant flow of water between 
it and the journal. Sand, if it enters the bearing, is 
merely forced into the rubber without scoring the 
shaft and finally works out and is washed away. The 
life of this type is said to be several times that of 
metallic bearings used for marine _ installations. 
Another application of a rubber cutless bearing is 
shown in Fig. 6. The nine-inch shaft of this large 
drainage pump is supported by a rubber bearing. 

Oilless or self-lubricating bearings do not have 
the low coefficient of friction that a well-oiled sleeve 
| bearing or antifriction bearing offers. But for cer- 
| tain types of machines which do not receive attention 
lor where operating conditions will not permit lubri- 
‘cation maintenance, oilless bearings are available 
| which will serve almost as well. 

Acknowledgment is made to the following for assist- 
| ance in the preparation of this article: B. F. Goodrich 
|Co.; Westinghouse Electric & Mfg. Co.; Gatke Corp.; 
| Randall Graphite Products Co.; Graphite Metallizing 
'Corp.; and Neveroil Bearing Co. 
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Operation Influences 
Gear Design 


(Continued from Page 38) 
of judgment with past experience the governing fac- 
tor. 

Next of importance in the determination of the serv- 
ice factor is the prime mover. The three classes in 
Table I have been arbitrarily set up to group prime 
movers by their relative smoothness of power. Elec- 
tric motors are normally considered as developing uni- 
formly smooth power. However, transient conditions 
due to fluctuating voltage supply may result in a 
pulsating torque. 

The curves shown in Fig. 3 would seem to justify 
the general thought behind the practice of using larger 
service factors for drives employing single-cylinder 
gas engines as compared with a motor or turbine 
which has a smooth flow of power. The peak impulse 
torques indicate a much wider spread than the derat- 
ing curve factor; however, the addition of flywheels 
may bring them more in line. Here again, each case 
should be reviewed on its own merits as present day 
manufacturing methods may produce a single-cylin- 
der engine of smoother characteristics than an older 
multicylinder type. It is also a general practice for 
engine builders to vary the size of flywheel with the 
duty cycle, thus fundamentally changing its torque 
fluctuations. 

The final influencing factor included in the table 
of application service factors is that of duration of 
service. From a theoretical standpoint, at least, speed 
reducers should have indefinite life since they are 
loaded within the endurance limit of the material. 
Careful consideration of this statement reveals the 
need for evaluating other factors influencing life such 
as: Abrasion, fluctuations in load, and maintenance. 

To reduce hazardous application to a minimum, en- 
gineers of the helical and herringbone speed reducer 
group have “pooled”’ their experience as a start toward 
the ultimate goal—that of listing specific applications 
under the character of load classification which most 
reasonably applies for normal operating conditions. 
Such a listing is shown in Table II. No claim is made 
for completeness and, undoubtedly, experience may 
dictate some reclassifying. 

If it were possible to obtain actual load data, it is 
believed less trouble would result in applying speed 
reducers. However, it is the writer’s opinion that too 
often “assumed” loads are being confused with “ac- 
tual” loads, and “rating” of the prime mover con- 
fused with its “capacity”. Certainly, the safest prac- 
tice would be to determine the maximum torque varia- 
tions from the particular prime mover involved and 
Select the gear reducer large enough to absorb the 
peaks without distress. Transmission engineers are 
rapidly realizing the sound engineering principles con- 
nected with this practice. 
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FromDINOSAUR 


to MECHANICAL Horse 













Ten IXL speed re- 
ducers’ contributed 
the frightening 
movement to the 
eyes, head, neck, 
hips, stomach, sides 
and tail of the 47- 
foot Mr. Amphibious 
Dinosaur Brontosau- 
rus, viewed by mil- 
lions at The Century 
of Progress, Chicago. 
Speed reduction was 
in the ratio of 50 tol. 


The Mechanical 
Horse, a unique and 
modern recreational 
device. Power is 
transmitted to the 
horse by IXL Worm 
Cear Speed Reducer. 


Man’s mechanical ingenuity seems to know no 
bounds. Indicative of the cooperation of IXL gear 
engineers, IXL speed reducers are used to animate a 
reproduction of a prehistoric monster as well as the 
modern mechanical imitation horse. 

No matter what your speed reduction requirement is, 
you are wise to turn it over to IXL Engineers. For 
seventy-six years the great IXL organization has been 
designing and building every type of quality gears and 
gear combinations for every field where gears are used. 
The 100,000 patterns available often turn a “‘special”’ 
job into a standard one. 


Regardless of the service required 
for speed reducers or gear as- 
semblies. you are safe in specifying 
IXL products. You are assured of a 
quality that can only come from 
the most modern gear production 
equipment, in the hands of a 
specialist. They have been trained 
in the IXL plant which for 76 years 
has been designing and producing 
quality gears. Feel free to place 
your gear problems in the hands of 


IXL engineers. The Mark of Quality 


LAOQOIU, JEINOS) 


GEAR & MACHINE CORPORATION 
5303 S. Western Boulevard - Chicago 


















e A Complete XL Line « A 
Speed Reducers Combinations Powered Gears : 
Worm Gears of allkind Helical Type 
Helical Metallic Radiating Worm 
Herringbone Non-Metallic GearType 
Stoker Drives ¢ Friction Clutches "al 
Couplings at 
Special Machinery of all kinds 
Helical Oil Well Pumping 7 FREE 
Units 2 FOOTE BROS. GEAR & MACHINE 
My ~~ Deep WellPump yf CORP., Chicago, Ilinois 
° . # Please mail me, without obligation, yo 
VMesh Tob a 600-page cob. “Gear Problems." ; a 
Drives a Company —_ 
4 of Address 
My Name 
Zz AO’ Tithe = 
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usiness and Sales 


ties .......-. 


PENING of a Detroit office in the New Center 

building, Second boulevard, and Lothrop avenue, 

has been announced by General Plastics Inc., North 

Tonawanda, N. Y. The office is in charge of J. S. Miller. 
* eS * 

Harvey T. Harrison, for several years in charge of 
sales in the Cleveland territory for the Duraloy Co., 
Scottsdale, Pa., has been appointed sales manager, with 
offices at Scottsdale. 

co * * 

Roloff Engineering Co., 610 West Michigan street, 
Milwaukee, has been appointed as representative of 
Ajax Flexible Coupling Co., Westfield, N. Y., in the Mil- 
waukee territory. 

* * * 

For several years vice president of Summerill Tubing 
Co., and for twenty years prior to that associated with 
Pittsburgh Steel Co., J. P. Boore has been appointed as- 
sistant general sales manager of Babcock & Wilcox Tube 
Co., Beaver Falls, Pa. 

* * * 

Garlock Packing Co., manufacturer of mechanical 

packings, is celebrating its fiftieth anniversary. Gen- 


eral offices and factories are located at Palmyra, N. Y. 
the company has sales offices and warehouses in all prin- 
cipal cities throughout the country. 


* * * 


C. J. Weigel, 626 East Thirty-fifth street, Brooklyn, 
N. Y., has been appointed sales manager in the New 
York district for Braeburn Alloy Steel Corp., Braeburn, 
Pa. 

* * * 

Cutler-Hammer Inc., Twelfth and St. Paul avenue, 
Milwaukee, has announced the opening of a new office 
in Youngstown, O., located at 1106 Central Tower, and 
in charge of E. J. Cove. 

* * * 

Appointment of Burklyn Machinery Co., Syracuse, 
N. Y., as general distributor in that city for Pioneer 
Engineering & Mfg. Co. Inc., 31 Melbourne avenue, De- 
troit, producers of coolant and lubricant pumps, has 
recently been announced. 

* * * 

J. J. Summersby, assistant vice president of North- 
ington Pump & Machinery Corp., Harrison, N. J., has 
been made general sales manager of that corporation. 
Mr. Summersby joined the company in 1920 as sales 
engineer and has been continuously identified with it 
since then as district sales manager, divisional sales 
manager and assistant general sales manager. 

* * * 

E. F. Houghton & Co., Philadelphia, manufacturer of 

industrial oils and leathers, has named C. P. Geen man- 


Now there’s a Set Screw y 
that can stand some 
real punishment . 


If that’s what you 


NBKA 


BRANCHES 


BOSTON 
DETROIT 
INDIANAPOLIS 


BRANCHES 
CHICAGO 
ST. Louis 
SAN FRANCISCO 


JENKINTOWN, PENNA. 


BOX 102 





SOCKET HEAD SET SCREWS 


STANDARD PRESSED STEEL Co. 


need, be sure to specify 


Properly heat treated alloy steel makes cer- 
tain that the points won’t round and the hex 
won’t mushroom. Carefully chased threads 
hold the screws in place even under the most 
severe conditions. 

Get the full facts—send for a copy of the new 
‘“‘Unbrako”’ Catalog. 
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Janette 





MOTORIZED SPEED REDUCERS 


16 DIFFERENT TYPES 
1/50 to 7 1/2 HP. RATINGS—FOOT— 
FLANGE—FOOT AND FLANGE MOUNT- 


INGS . . . . WORM—HELICAL—SPUR— 
WORM AND PLANETARY 
COMBINATION GEARING. 





Illustrating RW-1 FLANGE REDUCER 
The diversity of the Janette custom built line of motorized 
speed reducers enables us to supply a machine for almost 
any purpose. Let our engineers help in selecting the 
right type for your application. 


Rotary Converters—Generators—Moiors—Motor-Generators 


Janette Manufacturing 


596-558 West Monroe Street enisege. IW. U.S.A. 


ON LOS ANGELES 


NEW YORK- PHILADELPHIA - CLEV hs 


DETROIT TATTLE 
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@ Far-sighted manufacturers... such 
GS INTERNATIONAL BUSINESS MACHINES 
CORPORATION... are quick to sense the 
advantages of automatic lubrication. 
On the International machine, the 
Bijur Lubricator serves 90 bearings 
.. helps to keep the machine at full 
operating efficiency. Again—in their 
production departments —they find it 


advantageous to use machines on 


which Bijur Lubricators are standard 


“international” Electric 


Bookkeeping ond Accounting 
Machi 


LUBRICATION 


equipment. Write for Bijur Bulletin “D.” 


BIJUR LUBRICATING CORPORATION 
LONG ISLAND CITY NE\¥ YORK 
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Books in Popular Demand 


Gear Design Simplified 


By Franklin D. Jones ....... .$3.00 


Handbook of Engineering Fundamentals 
Edited by Orvid W. Eshbach..... $5.00 


Ingenious Mechanisms for Designers and 
Engineers, Vol. II 
Edited by Franklin D. Jones..... $5.00 


Procedure Handbook of Arce Welding 
Design and Practice 
Published by Lincoln Electric Co. .$1.50 


Materials of Engineering 
By Herbert F. Moore .......... $4.00 


Corrosion Resistance of Metals and Alloys 


By Robert J. McKay and 
Robert Worthington ........ $7.00 


Add 15c for postage 


Available from 
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Penton Building, Cleveland, Ohio 
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ager of lubrication research, a division of the newly 
organized research sales staff recently inaugurated by 
the company. G. W. Esau has become manager of the 
metalworking research, another division, and working 
with him are O. M. Gibson and E. L. Ward. 


* * * 


Aluminum Company of America is planning to cun- 


struct a new plant at Los Angeles. 
* os * 

Revere Copper & Brass Inc. has opened a new branch 
office at the Capital National Bank building, 410 Asylum 
street, Hartford, Conn. 

* * 

Mercoid Corp., 4213 Belmont avenue, Chicago, has 
appointed Loeffler-Greene Supply Co., Oklahoma City, 
Okla., as local distributor for automatic controls, sen- 
satherms, thermostats and other controls manufactured 
by the company. 

OK % * 

A. G. Bradbury, representative of the Roots-Conners- 
ville Blower Corp., Connersville, Ind., has established 
an office at 211 Curtis building, Detroit. Mr. Bradbury 
covers the eastern half of Michigan for the company. 

* * * 

Robert W. Dierker has been appointed sales manager 
of Gary Screw & Bolt Co., Peoples Gas building, Chicago. 
Gerald J. Garvey is assistant sales manager. 

* * 3 

R. Notvest has been appointed exclusive sales repre- 

sentative for Champion Rivet Co., Cleveland, on weld- 


THE SUPER 
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ing electrodes for the St. Louis and southern Illinois 

territories. His headquarters are at 457 South Arling- 

ton street, Indianapolis. 
* * &* 

Dr. Earl G. Sturdevant, who since 1931 has been de- 
velopment manager of the electrical wire and cable de- 
partment, United States Rubber Products Inc., New 
York, has been named consulting engineer for that de- 
partment. 

* * *K 

John Wilbur has been placed in charge of the Cleve- 
land office of Electro Metallurgical Sales Corp., New 
York. Since 1933, Mr. Wilbur was first connected with 
Niagara Falls works of Electro Metallurgical Co., and 
the past year and a half has been with the New York 
office of the company. 

* * * 

Formerly manager of merchandising advertising, 
S. D. Mahan has been elected general advertising man- 
ager of Westinghouse Electric & Mfg. Co., East Pitts- 
burgh. He will have general supervision over all ad- 
vertising and sales promotion work of Westinghouse 
and its subsidiaries. His headquarters will be in Mans- 
field, O. Roger Bolin has become merchandising ad- 
vertising manager and will also have his headquarters 
in Mansfield. 


Air Reduction Co. Inc., New York, has made the fol- 
lowing appointments: H. F. Henriques and J. J. Lin- 
coln, assistant general sales managers, with headquar- 
ters in Cleveland and Pittsburgh, respectively. 





NSUROK challenges the imagination and 

skill of engineer, designer and artist... 
fo} s {uh el-me gel-Meyejeleyuatbeliq am comeru- leis letelttes(s a 
FV 0) (Mb ol 32 ob wove lb lord Mio) am come (ole Motch amel- lel aa 
new serviceability, new value to present 
products. INSUROK is strong; durable; 
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The Richardson departments of Engi- 
neering, Research and Design are at your 
service without cost or obligation. 


The RICHARDSON COMPANY 


Melrose Park, (Chicago) III. 
New Brunswick, N. J. 


Founded 1858 


| Hered a E-velo tan C@htelertetel- eR Mm @)stle) 
Indianapolis, Ind. 


Detroit Office: 4-252 G. M. Building, Phone Madison 9386 
New York Office: 75 West Street, Phone Whitehall 4-4487 
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